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MEMORANDUM 

Subject: 

To: 

From: 

Classification: 

BACKGRou,o 

• • UNITED STATES ENVIRONMENTAL PROTECTION .AGENCY 

WASI-Jit<JCTON, !) C. ;,04,;c 

f 'F-iF\/f: NJ !()f\l, PESTICIDES AND 
- ·1x,1~ ~;t_lBSl ANCES 

Review of efficacy data submitted by Avon Products, Inc. in support of 
registering Avon Skin-So-Soft Bug Guard Plus IR3535® Expedition 
Insect Repellents. EPA Reg Nos 806-ER, 806-RO, 806-EN; Barcode No. 
D277712; Case No. 070186; Submi;,sion No. S602575; Chemical No. 
113509; MRID Nos. 453533-04, 453533-05, 453533-06, 454767-01, 
454767-02, 454743-01, 453591-04, 453591-05, 453591-06, 453591-07. 
453590-06, 453590-07, 453590-08, 453590-09, 454760-01. 

Jim Downing, Regulatory Action Leader 
Biopesticides and Pollution Prevention Division, 7511 C 

'.) '. 
Robyn Rose, Entomologist \{,·:\'· 1· · i),::, 1 !~, 
Biopesticides and Pollution Prevention Division, 751 IC 

All submissions for Skin-So-Soft Bug Guard Plus IR3535 Expedition 
Insect Repellent SPF 15 Sunscreen- Pump Spray (EPA Reg No 806-RO) 
and Skin-So-Soft Bug Guard Plus !R3535 Expedition Insect Repellent
Pump Spray; (EPA Reg No 806-ER) are unacceptable because efficacy 
tests were not conducted with the end-use product. 

All submissions for Skin-So-Soft Bug Guard Plus IR3535® Expedition 
Insect Repellent - Aerosol Spray (EPA Reg No 806-EN) are acceptable. 
Submitted studies support a label claim of8 hours ofrepellency for 
mosquit0c:s and deer ticks and 4 hours ofrepellency for black tlies, gnats, 
biting midges, sand flies and no-seeums. 

IR3535 is a currently registered active ingredient used in insect repellents. lR3535, 
(3-[N-Butyl-N -acetyl]-aminopropionic acid, ethyl ester, occurs naturaJly. The active 
ingredient is a liquid at room temperature. Avon has submitted a request to register three 
formulations 01· Skin-So-Soft Bug Guard Plus IR3535 Expedition Insect Repellent. The three 
fonnulations include a pump spray with SPF 15 sunscreer,, a pump spray without sunscreen and 
an aerosol spr,, y without sunscreen. The pump sprays contain 15.0% of the active ingredient and 
the aerosol spray contains 20.07% of the active i,ngredient. EPA has waived all requirements to 
submit cfficJc .- data unless the pesticide product bears a claim to control termites or pests that 
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pose a threat to human health (OPPTS 810.3000). The proc,uct performance requirements for 
public health u,e, include those for mosquitoes. black flies (gnats), biting midges (no-seeums), 
sand flies and deer ticks. Pest Registration Notice (PRN) 2002-1 provides a list of pests of 
significant public health importance 

The pump spra:• formulations claim to repel mosquitoes for 8 hours and deer ticks for 6 hours on 
the label. The dnections for use section of the pump spray:, also state continued protection 
against gnab, m>-seeums, sand flies and biting midges for 8 hours and black flies for 4 hours. 
The aerosol spra) formulations claim to repel mosquitoes and deer ticks for 8 hours on the label. 
The directions rnr use section of the aerosol states that there is continued protection from black 
flies. gnats. mHeeum, sand flies and biting midges for 6 hours. Etlicacy data is routinely 
reviewed by the Agency when a product claims to repel a potential vector. EPA defines a vector 
as any organ1s1n that can cause or transmit human disease. or can cause human discomfort or 
mjury Therefore:, efficacy data was submitted to the Agency for review to support registration or 
the three formulations of Skin-So-Soft Bu!! Guard Plus IR:1535. 

CONCLUSIONS 

Skin-So-So[\ BW£_Guard Plus IR3535 Expedition Insect R,mellent SPF 15 Sunscreen- Pump 
Spray· EPA_Rtg_~o 806-RO 

l31ack Flte.1 (MRID 453533-06! 

Efficacy tests should be conducted with 1hc end-use product. This test was conducted with 
16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Plus IR:1535 Insect 
Repellent SPF 15. According to a list of the ingredients. a fragrance that is in Skin-So-Soft Bug 
Uuard Plus m:;535 Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. It is 
unknown if th,,: fragrance affects the rate and duration ofrepellency. This fragrance may be 
attractive. repellent or have no affect on protection from black flies. Therefore. this test should 
be repeated in .\\O locations using the end-use product. 

l14w,w,!ue.•: (MRID 453533-05 and .J.53533-IN) 

Efficacy tests should be conducted with the end-use product. This test was conducted with 
16684-0 l (B) \PF 15 Pump which is not identical to Skin--So-Soft Bug Guard Plus IR3535 Insect 
Repellent Sl'f l :i. According to a list of the ingredients. a fragrance that is in Skin-So-Soft Bug 
Guard Plus lR'-53 5 Insect Repellent SPF 15 was not added to 16684-0 l (B) SPF 15 Pump. It is 
unknown ii"thi:; fragrance affects the rate and duration ofrepellency. This fragrance may be 
attractive. repellent or have no affect on protection from mosquitoes. Therefore, this test should 
be repeated Ill lwo environmentally distinct locations with mosquitoes from at least two different 
Genera using the end-use product. 

2 
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Biting Midges, No-seeums, Sand Flies (l'v!RJD 45476 7-02) 

Efficacy tests should be conducted with the end-use product. This test was conducted with 
16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Plus !R3535 Insect 
Repellent SPF i 5. According to a list of the ingredients, a fragrance that is in Skin-So-Soft Bug 
Guard Plus 1R)53S Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. It is 
unknown ifthi;. fragrance affects the rate and duration ofrepellency. This fragrance may be 
attractive, rcpellem or have no affect on protection from biting midges. Therefore, this test 
should be repeded in two locations with a biting pressure of at least one biting midge per five 
minutes of cxpnsure. 

Deer lids (MRID 454743-0/J 

Efficacy tests should be conducted with the end-use product. This test was conducted with SPF 
15 Insect Repe, lent Pump Spray Formula 16684-01 which is not identical to Skin-So-Soft Bug 
Guard Plus IR.'535® Insect Repellent SPF 15. According to a list of the ingredients, a fragrance 
that is in Skin-:fo-Soft Bug Guard Plus IR3535 lt1sect Repellent SPF 15 was not added to 16684-
01 (B) SPF 15 l"ump. It is unknown if this fragrance affects the rate and duration ofrcpellency. 
This fragrance may be attractive .. repellent or have no affect on protection from deer ticks. 
Therefore, tbis lest should be repeated with Skin-So-Soft Bug Guard Plus IR3535C!l: Insect 
Repellent SPF 15. 

Skin-So-Soft B!!g_Guard Plus IR3535 Expedition Insect Rrnellent- Pump Spray; EPA Reg No 
806-ER 

Den l.: ks (MRID 454767-0iJ 

Efficacy te,,i:, ,.l10uld be conducted with the end-use product. This test was conducted with SPF (I 

Insect Repelle11t P11mp Spray Formula 13349-14 which is not identical to Skin-So-Son Bug 
Guard Plus TR.1535® Expedition Insect Repellent. According to a list of the ingredients, a 
fragrance that,; in Skin-So-Soft Bug Guard Plus IR35351)i) Expedition Insect Repellent was not 
added to SPF Ii lnsect Repellent Pump Spray Formula 13349-14. It is unknown if this fragrance 
affects the rate and duration ofrepellency. This fragrance may be attractive, repellent or have no 
affect on protc.:l.ion from deer ticks. Therefore, this test should be repeated with Skin-So-Soft 
Bug Guard PIL, IR3535® Expedition Insect Repellent. 

Biting 1 /idges, No-seeums, Sand Flies (MRlD 453591-07) 

Efficacy tests should be conducted with the end-use product. This test was conducted with SPF 0 
Insect Repellent Pump Spray Formula 13349-14 which 1s not identical to Skin-So-Soll Bug 
Guard Plus IR ·,:;3:5@ Expedition Insect Repellent. According to a list of the ingredients, a 
fragrance that 1s in Skin-So-Soft. Bug Guard Plus IRJ535UV Expedition Insect Repellent was not 
added to SI'!' I Insect Repellent Pump Spray Formula 13',49-14. It is unknown if this fragrance 
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affects the rate and duration ofrepellency. fhis fragrance may be attractive, repellent or have no 
affect on proteccion from mosquitoes. Therefore, this test should be repeated in two locations 
using the end-use product in areas with a biting pressure of at least one bite/land per five minute 
exposure pen od 

Mos,ruilocs (MRID 45359 /-04 and -153591-05) 

Efficacy tests should be conducted with the end-use product. This test was conducted with SPF 0 
Insect Repellent Pump Spray Formula 13349-14 which is not identical to Skin-So-Soft Bug 
Guard Plus IR3S35:ID Expedition Insect Repellent. Accordmg to a list of the ingredients, a 
fragrance that is in Skin-So-Soft Bug Guard Plus IR3535® Expedition Insect Repellent was not 
added to SPF Cl Insect Repellent Pump Spray Formula 13349-14, It is unknown if this fragrance 
affects the rate :md duration of repellency. This fragrance may be attractive, repellent or have no 
affect on protec:1on from mosquitoes. Therefore. this test should be repeated in two 
environmentall i' distinct locations with mosquitoes from at least two different Genera using the 
end-use prod.uci. 

Black hres Gnats (MRID 453591-06) 

Efficacy tests s11ould be conducted with the cnd-use product This test was conducted with SPF 0 
Insect Repellecr Pump Spray Formula 13349-14 which is not identical to Skin-So-Soft Bug 
Guard Plus IR' 53:i® Expedition Insect Repellent According to a list of the ingredients, a 
fragrance that 1,, in Skin-So-Soft Bug Guard Plus IR3535lR' Expedition Insect Repellent was not 
added to SPF U Insect Repellent Pump Spray Formula 13349-14. It is unknown if this fragrance 
affects the rate and duration ofrepellency. This fragrance may be attractive, repellent or have no 
affect on protection from black flies. Therefore. this test should be repeated in two locations 
using the end-use product in areas with a biting pressure of at least five bites/lands per five 
minute cxposu:-c period. 

Skin-So-So)l.1.\!ill._Guard Plus 1R3535® Expedition Insect Repellent - Aerosol Spray (EPA Reg 
No 8Q{,-ENJ 

Black flies. Gnats (MR!D ./53590-08) 

The results of I his study indicate that the tcst material at the dosage tested provides an average 
protection time against black flies of at least four hours ba;ed on the average time to tirst bite. 
Insect repellent efficacy tests should be based on the average time to the first bite or the time to a 
95% reduction in bites. This study does not verify that 16:,60-23 (D) Aerosol will provide 
protection frorn black flies for 6 hours as the label states. According to PR Notice 2002-1 black 
flies and gnats are both in the family Simuliidae. These common names are often used for the 
same insec1,,. i>ased on the submitted information, the label should recommend reapplying 
l 6360-23 ( DJ '\emsol every 4 hours for protection from black flies and/or gnats. 
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Biting Midges, No-Seeums, Sand Flies (lv!RTD 453590-09) 

It can be concludec from this study that 16360-23 (D) Aerosol will provide an average of four 
hours ofprotcc1ion from biting midges. Therefore the label should recommend reapplication of 
Skin-So-So Ii. Bug Guard Plus IR.3535@ Expedition Insect Repellent - Aerosol Spray every four 
hours for protection against biting midges. Since sand flies and no-seeums are considered 
synonymous common names to biting midges, it is also acceptable to claim four hours of 
repellency agai ,,st these insects. 

Afos,:,,l/l;ues (MRID 453590-06 & 453590-07) 

The results of MRJD 453590-07 indicate that the test mate,:ial at the dosage tested is effective in 
repelling mosquitoes from human skin for the specified period. The product label submitted for 
Skin-So-Soft Bug (iuard Plus IR3535@ Expedition Insect Repellent - Aerosol Spray claims an 
eight hour rcpcllency against mosquitoes and is acceptable. 

The product label submitted with MRID 45359006 claims an eight hour repellency against 
mosquitoes. i\lthough the average time to first bite reported in Table 1 was slightly less than 8 
hours, it can be assumed that an average time to first bite was at least 8 eight post application 
since five treated arms and four treated legs provided >8 hours of protection from mosquito bites. 
The results ol'this 1,tudy indicate that the test material at the dosage tested is effective in repelling 
mosquitoes fro,n human skin for the specified period .. The product label submitted for Skin-So .. 
Soft Bug Guard Plus IR3535(R) Expedition Insect Repellent - Aerosol Spray claims an eight hour 
repeHency against mosquitoes and is acceptable. 

Deer 7,, ks (MRID 454760-01) 

This test was c<>11ducted with 16360-23 (D) Aerosol which has the identical formulation to Skin
So-Soft Bug Guard Plus IR3535rID Expedition Insect RepeHent - Aerosol Spray. The results of 
the study indic .. tc that the test material at the dosage tested is effective in repellirng ticks from 
human skin fo, a minimum of four hours, and in most subjects for eight hours. This exceeds the 
minimum acccntable protection time of one hour specified in OPPTS 810.3300. The product 
label submittec, for Insect Repellent Aerosol Spray Formula No. 16360-23 claims an eight-hour 
rcpellency for , cer ticks. This t,:st resulted in a >95% repellency of deer ticks for eight hours. 
Therefore, II is acceptable to state an eight-hour duration of repellency on the Skin-So--Soft Bug 
Guard Plus J[R.,535@ Expedition Insect Repellent - Aerosol Spray label. 

5 
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DAT A EVALUATION RECORD 

EPA Rcview,:r Robyn I. Rose, Entomologist 
, ' r,, 

\ ' A I' \t',: f' '\c ,i .. 

Reviewed by Er .c B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak Ridge, 

TN 37830 

STUDY TYPE 
MRlDNO: 
TEST MATER AL: 
STUDY NO 
SPONSOR: 
TESTING FAC [L!TY: 

T[TLE OF REPDRT: 

AUTHOR: 
STUDY COJ'vlf'LETED: 
CONFIDEJ\'fJ .. \lJTY 
CLAIMS: 
GOOD LABORATORY 
PRACTICE 
CLASSIF!Ckl [ON: 

OB.TECTTV [: 

----------------------

Product Performance, OPPTS 810.3300 
45353306 
16684-01 (B) SPF 15 Pump 
16(,84-01 (B) SPF 15 Pump 
Avon Products, Inc .. Avon Place, Suffern, NY 10901-5605 
Insect Control & Research, Inc., 1330 Dillon Heights Ave, 
Baltimore. MD 21228-1199 
Evaluation oCthe Efficacy of a Personal Repellent Against Black 
Flies 
Niketas C. Spero 
November 6, 2000 

None 

Conducted in accordance with requirements of 40 CFR Part 160 
Unacceptable because the end-use product was not used 

-----------------·-------

This study was conducted to evaluate the efficacy of four formulations of insect repellent 
containing I fU :; '\5 as the active ingredient against black nies, Simulium spp. in Maine. 

TEST METHOD 

Field tests wen conducted near Lake Nicatous, Maine to determine the efficacy of 16684-01 (B) 
SPF 15 Pump t:, repel black flies (primarily Simulium aurrnm and Prosimulium multidentatum). 
Eight-hour lcsb were conducted on two consecutive days, using l O different test subjects and 2 
control subjects each day. The night before testing, subjects shoes were treated with 
PermononeQ< ((,.k5% permethrin aerosol) to repel ticks. Subjects wore socks during testing and a 
400 cm' area o exposed skin below one knee of each subject was treated with 0.81 mL of the 
test material ( l ;: mg/cm2

), applied via a 11eedlelcss syringe and spread evenly over the area with 
a gloved fingcrnp. An equal area of untreated skin below the knee of2 control subjects was 
exposed for 5 r 11nutcs at approximately 30 intervals throughout the test period to verify biting 
pressure rell'1aincd at 1-5/minute. Additionally, a whole-body count of black fly landings (time 
not specified) ,,none of the control subjects was taken al the beginning of the study and hourly 

6 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142809 - Page 7 of 72 

• • 
thereafter. Sub_1ect,: with treated legs were removed from the test after breakdown of the 
repellent. Breakdown was based on the first confirmed bite test and was defined as two fly 
landings occumng within 30 minutes of each other. The second fly landing is considered a 
"confirmatory landing." A landing was defined as a fly remaining on the skin for at least 2 
seconds. Test ,,Ltbjects moved about an area in pairs remaining approximately 1-2 meters apart. 
Data was rcponcd as the average amount of time in hours and minutes to test te1mination. 

RESULTS SUMM_ARY 

On control sub_1ects, flies landed at a rate of 3 to .33 times per 5-minute exposure period. 
Breakdown ocrn1rcd within eight hours on 17 of the 20 test subjects over the two days (Table l ). 
The three remaining subjects experienced at least one fly landing, but not within 30 minutes of a 
second landing. On Day 1, the breakdown time ranged from 24 minutes to >8 hours, with an 
average ofl. hoJrs and 37 minutes. On Day 2, breakdown tune ranged from 13 minutes to >8 
hours, with an : verage of 4 hours and 15 minutes. Fly landings on the control subjects ranged 
from 3 to 24,ti ,, c-minute exposure on Day l, and from 3 to 33 landings/five-minute exposure on 
Day 2 .. Whole body counts for the control subjects ranged from 18 to 33 landings/minute on Day 
l, and from 32 'U 63 landings/minute on Day 2. 

~--· 

Test su bject 

., 

·: 

I ( 

\II' 

-· 

-· 
-· 

-· 

·--· 

·--· 

-· 

-

·--· 

' 

an 
-· 

I 

-
Table 1. Fly landing ti mes 

Breakdown time I Time of first landing 

Day 1 

l hr CJ min 0 hr 31 min 
-

5 hr 54 min 0 hr 32 min 

>8 hr 3 hr 17 min 
-

0 hr 35 min 0 hr 35 min 

0 hr 24 min 0 hr24 min 
.. 

2 hr 39 min 2 hr 39 min 
-

.l hr 55 min l hr 13 min 
. 

4 hr 3 min 2 hr47 min 
-

I hr 30 min l hr 30 min 
-· 

>8 hr 0 hr 36 min 
-· 

3 hr 37 min 1 hr 24 min 
-

7 
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~--------·--·-----

Day2 
>--------·--·-

I hr 34 min Ohr12min 

7hr5l min 7 hr 51 min 

Ohr13min 0 hr 13 min 

5hr37min 5 hr 37 min 

5 hr l6min 0 hr 7 min 
1----------·-

4 hr48 min 3 hr 5 min 

>8 hr >8 hr 

3 hr 22 min 3 hr 22 min 
-

(1 hr 18 min Ohrl8min 
-

l I 5 hr 2') min 0 hr 25 min 
1-------------- -

Vlcan 4 hr 15 min 2 hr 55 min 
-

STUQY AUJH\)R'S CONCLUSIO_NS 

The study author concluded that Skin-So--Soft Bug Guard Plus IR3535 SPF 15 Pump Spray 
provided good ,,, erall protection from black fly landings. with an average protection time of 3 
hours and 37 minutes on Day l and 4 hours and 15 mmutes on Day 2. 

REVIEWER'S CO_MMENTS 

In two 8-hour fcld tests using human subjects, 16684-01 (B) SPF 15 Pump was evaluated for 
protect10n from h!ack flies (S aureum and P. multidentatum). According to results submitted to 
the Agency. on Day I, the mean protection time was 3 hou:s and 37 minutes; on Day 2, it was 4 
hours and 1 :i m nu,cs. The average duration of rcpellency for the two tests is 3 hours and 93 
minutes. 

The study authc, noted that there were four 5-minute exposure periods on Day l and one on Day 
2 when the rate of live landings in five minutes recommended by OPPTS 810.3700 (Draft) was 
not achieved b:· one of the two control subjects. However, in each case the other control subject 
did achieve at Ii.1st that rate, and none of the low rates occurred during consecutive test periods 
or dunng the las\ hour of either day, when the test material would have been least effective. The 
overall landing rate was therefore considered acceptable. The product label claims a four hour 
repcllency aga1 1st black flies. 

To verify cffica·v ,Jfa repellent against black flies, at least two distinct field sites should be 
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tested. In addition, tests should be based on a 95% reduction in bites rather than the time until 
two bites arc reacht,d in 30 minutes. If a second bite is not received within 30 minutes of the first 
bite, then the b11 c is ignored and the test continues. No bites should be ignored during an efficacy 
test. Based 011 ibis I.est, it is likely that the duration of effective repellency is< 4 hours. 

Efficacy tests should be conducted with the end-use product This test was conducted with 
16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Plus IR3535 Insect 
Repellent SPF 15. According to a list of the ingredients, a fragrance that is in Skin-So-So{! Bug 
Guard Plus JR3';35 Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. It is 
unknown if this fragrance affects the rate and duration of repellency. This fragrance may be 
attractive, repellent or have not affect on protection from black flies. Therefore, this test should 
be repeated in 1·., o locations using the end-use product. 

9 
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HETA ALANINE, N-ACETYL-·N-BUTYL-, ETHYL ESTER 

STUDY TYPE: Product Performance., OPPTS 810.3300 

MRID 45353306 

Primary Revic" rr: 
Eric B. Lewi;;,_Jl,1. S 

Secondary Reviewers: 
Patricia H. R,cnc. M.S. 

Prepared for 

Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
1921 Jefferson Davis Highway 

Arlington, VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge, TN 37830 

Task Order No. 95 

·~,&";(~, 
Signature:~ 
D.1te O ;~002 t, 

11 "J,,I ~ 
S

. it",-~, l ( l 
1gnature: "·' 

Ap n • ~, ,.,,, 
D1te: F ' 

~- ~ ' \4-.v 
Robert H. Ross \1.S., Group Leader Signature: 

D1te: ~ 1 !J 2002 
Quality Assurance: 
Lee Ann Wi[so11.,_M.A. Signature: ' ' Wt~r--

Date: ll ?002 

Disclaimer 

This review rna:1 have been altered subsequent to the contractor's signatures above. 

Oak Ridge Natiornd Laboratory, managed by UT-Hattelle, LLC, for the U.S. Department of Energy under contract 
number DE-AC'05-000R22725 
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DATA EVALUATION RECORD 

EPA Reviewer Robyn[. Rose, Entomologist \ i_ • ,(' •c'\_ '\ 
; \,A f \ ' ,. ,' ,' 

Reviewed by E·ic B. Lewis and Patricia 1-1. Reno of Oak Ridge National Laboratory, Oak Ridge, 
TN 37830 

STUDY TYl'L 
MRIDNO: 
TEST MATER [AL: 
STUDY N<> 
SPONSOR 
TESTfNG FACJLITY: 

TITLE OF REPORT: 

AUTHOR: 
STUDY COMPLETED: 
CONFIDENTl•\LITY 
CLAIMS: 
GOOD LABORATORY 
PRACTJCF 
C'LASSIFI('AT JOI'\/: 

Product Performance. OPPTS 810.3300 
45353305 
16684-01 (B) SPF I 5 Pump 
0400-059-0077 (8 J 
Avon Products, Inc .• Avon Place, Suffern, NY 10901-5605 
Insect Control & Research, Inc., 1330 Dillon Heights Ave, 
Baltimore, YID 21228-1199 
Evaluation of the Efficacy of a Personal Repellent Against 
Mosquitoes 
Niketas C. Spero 
November 8. 2000 

None 

Conducted in accordance with requirements of 40 CFR Pait 160 
Unacceptable because the end-use product was not used 

------ --- --·-·-----

TEST METHOD 

An eight-hour 'icld test using 10 human volunteers was conducted in Butterfield Island, Maine to 
determine the dficacy of 13349-14 (A) SPF 15 Pump to repel mosquitoes (primarily Aedes 
intrudens). The night before testing. subjects shoes were treated with Permonone@ (0.5% 
permethrin aerosol) to repel ticks. Areas of exposed skin (250 cm2 each) on one am1 and one leg 
of each sub.1cct were treated with 0.51 ml of the test material (1.7 mg/cm'), making a total of20 
test areas. The lest material was applied via a needleless syringe and spread evenly over the area 
with a glov,:d fingertip. An equal area of untreated skin on one leg of two additional control 
subjects was nposed for five minutes at thirty-minute intervals throughout the test to verify 
adequate bitinb pressure in the area. One of the controls also received a whole-body mosquito 
landing count (rnne not specified) at study start and hourly thereafter. Treated limbs were 
removed from the lest after breakdown of the repellent. Breakdown was based on the first 
confirmed bite test and was defined as a bite followed by a second bite within 30 minutes of the 
initial bite. The second bite is considered a "confirmatory'' bite. 

JO 
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There was no br,cakdown on any of the 20 test sites at any ti me during the test (Table l ). The 
control wholc-hody mosquito landing count ranged from 2S lo 77/minule, while landings on 
control legs ranc:ed from 5 to 63/livc minutes. 

r--·-----·-- -
TABLE 1. Mosguito bitini: times 

1---·-----·· 

i.mb Breakdown time (2 bites within 30 Time of first bite 
minutes) 

-
>8 In >8 hr 

1----------··-
>8 ill >8 hr 

- --
>8 hr >8 hr 

t---------·--- -
2/let --··-' >She >8 hr 

--
>8 hr > 8 hr 

!----·-----·--·-- --
>8 hr >8 hr 

-
>8 hr >8 hr 

--
>8 hr >8 hr 

--
.i'.arnJ >8 hr_ >8 hr 

-
>8 hr 2 hr 54 min 

-
>8 h1: >8 hr 

-
>8 h1: >8 hr 

- -
>8 hr >8 hr 

-
>8 hi: >8hr 

-
>8 hr >8 hr 

-
>8 hr :::~llr 

-
>8 h!: >8 hr 

-
>8 hr :::S hr 

-
101 arm >8 bx :::~ hr 

-
>8h1: >8_h!: 

? 8hr 1._hr 42__1)1in 
-

11 
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STU[~Y AUJHOR'S CONCLUSIONS 

The study authc,r concluded that 13349-14 (A) SPF 15 Pump provided complete eight-hour 
protection from mosquito bites for 20 of the 20 test areas 

REVIEWER'S('ONCLUS!ONS 

In a field test, 13349-14 (A) SPF 15 Pump provided protection from mosquito bites on I 0 
subjects for slightly less than 8 hours. The control whole-body mosquito landing count ranged 
from 25 to T7/mim1te, while landings on control legs ranged from 5 to 63/five minutes. OPPTS 
810.3300 states that a mosquito repellent should generally provide a minimum of 2-3 hours 
protect10n time denending on the biting pressure. The results of this study indicate that the test 
material at the dosage tested is effective in repell:ing mosquitoes from human skin for the 
specified period. The product label submitted for 13349-14 (A) SPF 15 Pump claims an eight
hour repellency against mosquitoes. Duration of rcpcllency should be based on time to first bite 
or 95% reducti<Jn in bites. The raw data shows that the time to first bite is slightly less than 8 
hours; howe\'cr. at least a 95% reduction in bites was achieved al 8 hours post treatment. 

To verify efficaC'y of a mosquito repellent, at least two studies in environmentally distinct areas 
should be cond .. 1cted with mosquitoes from at least two Genuscs. Therefore, an additional 
acceptable studv in an area with adequate mosquito biting pressure should be conducted to verify 
the efficacy of 13349-14 (A) SPF 15 Pump. 

Efficacy tests should be conducted with the end-use product. This test was conducted with 
16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Plus IR3535 Insect 
Repellent SPF 15. According to a list of the ingredients, a fragrance that is in Skin-So-Soft Bug 
Guard Plus !R3535 Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. 1t is 
unknown if this i'ragrance affects the rate and duration of rcpellency. This fragrance may be 
attractive, repel 1cm or have not affect on protection from mosquitoes. Therefore, this test should 
be repeated in two environmentally distinct locations with mosquitoes from at least two different 
Genera using Ilic end-use product. 

12 
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DATA EVALUATION RECORD 

EPA Revic'>'<cr Robyn I. Rose. Entomologist ,- ,,:, ;r, 

Reviewed bv Enc R Lewis and Patricia H, Reno of Oak Ridge National Laboratory, Oak Ridge, 
TN 37830 

STUDY TYPE: 
MRIDNO: 
TEST MATE'.RAL: 
STUDY NO: 
SPONSOR: 
TESTING FAClLlTY: 

TITLE OF REPORT: 

AUTHOR: 
STUDY COIVll'LEI'ED: 
CONFIDENTl1\LITY 
CLAIMS: 
GOOD LABOKATORY 
PRACTICE 

CLASSJFIC\T ION: 

Product Performance, OPPTS 810,3300 
45353304 
16684-01 (B) SPF 15 Pump 
0400-059-0078 (B) 
Avon Products, Inc, Avon Place, Suffern NY 10901-5605 
Insect Control & Research, Inc, 1330 Dillon Heights Ave, 
Baltimore, MD 21228-1199 

Evaluation of the Efficacy ofa Personal Repellent Against 
Mosquitoes 
Niketas C Spero 
January 30., 2001 

None 

Conducted in accordance with requirements of 40 CFR Part 160, 
except subpart 160, 130(e) 
Unacceptable because the encl-use product was not used 

---------·-- .. .,. _______ _ ----------~----·---------------

TEST METHOD 

An eight-hour field test using 10 human volunteers was conducted at Stuttgart High School in 
Stuttgart, Arkansas to determine the efficacy of 16684-01 (B) SPF 15 Pump to repel mosquitoes 
(primarily Anopheles quadrimaculatus and Psorophora cclumbiae). The night before testing, 
subjects shoes were treated with Pcnnonone® (0,5% penncthrin aerosol) to repel ticks. Areas of 
exposed skin (~ 50 cm2 each) on one am1 and one leg of each subject were treated with 0.51 mL 
of the test matcnal (1,7 mg/cm2

), making a total of20 test areas. The test material was applied 
via a needlelcs,, syringe and spread evenly over the area with a gloved fingertip. An equal area of 
untreated skin mi one leg of two additional control subjects was exposed for five minutes at 
thirty-minute intervals until the late stages of the test, during which exposure was continuous to 
verify adcquak biting pressure at the testing location. One of the controls also received a whole
body mosqtutn landing count (time not specified) at study start and hourly thereafter. Control 
landings were monitored for 8.5 hours. Previous monitoring had determined that the mosquitoes 
were only active for about one hour.. with landing rates of l to IO per minute during that period. 
Ther,fore, to tktermine repellency up to eight hours after application, the test material was 

13 
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applied seven lLnLrs prior to the expected activity period. Subjects with treated limbs were 
removed from l:1c test after breakdown of the repellent. Breakdown was based on the first 
confirmed bite I est and was defined as two mosquito bites occurring within a thirty-minute 
period. 

RESULTS SUMMARY 

There was no b,·cakdown on 18 of the 20 test areas, with 14 of those 18 receiving no bites at all 
(Table 1). For frLc remaining 2 limbs, breakdown times were 6 hours and 58 minutes and 7 hours 
and 17 minutes !\Jo protection was claimed for those areas since breakdown occurred prior to the 
period of high mosquito activity. The control whole-body mosquito landing count was O for the 
first 7 hours of the test, increasing to 45 landings at 8 hours and 57 at 8.5 hours. Control legs 
(combined) had comparable activity, with a total of2 landings/5 minutes at 7 hours, 5 
landings/fiw rrnnmes at 7.5 hours, SJ landings/five minutes at 8 hours, and 41 landings/five 
minutes at 8.5 I ,ours. 

TABLE I. Mosquito bitin:g times 

Test subject/I imb Breakdown time (2 bites within 30 Time of first bite 
minutes) 

-
>8 hr 7 hr 49 min 

2.,\1n:1 >8 hr >8 hr 
-

3.'arrn >8 hr > 8 hr 
. 

>8 hr >8 hr 
-

5ian11 >8 hr >8 hr 

6/ann >8 hr >8 hr 
. 

7/an n >8 hr >8 hr 
.. 

>8 hr >8 hr 
. 

9.'an n >8 hr 7 hr 50 min 
. 

lt)iarm 7 hr 17 min 7 hr 17 min 
. 

A\·g/arn1 7 hr 55 min 7 hr 51 min 
. 

l'k.,: >8 hr 6 h,r 16 min 

>8 hr >8 hr 
. 

:, 'IC,:', (, hr 58 min 6 hr 58 min . 

14 
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Test subjed/1 imb Break< 

I 0/lt:! 

Avg/leg 

Avg/am, & 1 eg 

lown time (2 bites wit 
minutes) 

bin 30 

-· 
>8 hr 

-
>8 hr 

-
>8 hr 

-· 
>8 hr 

-
>8 hr 

-
>8 hr 

-· 
>8 hr 

-
7 hr 51 min 

-

7 hr 53 min 
-

STUDY AUTHOR'S CONCLUSIONS 

• 
Time of first bite 

>8 hr 

>8 hr 

7 hr44 min 

>8hr 

>8 hr 

>8 hr 

.>8 hr 

7 hr 39 min 

7 hr46 min 

The study authur concluded that 13349-14 (A) SPF 15 Pump provided complete eight-hour 
protection fron, mosquito bites for 18 of the 20 test sites. Ti was noted that the test subjects 
perspired profusely during the entire test period due to extreme temperature (83-96°F) and 
humidity (6(>-81,%1. As a result, some of the repellent may have washed from the subjects' skin, 
contributing to the two breakdowns seen in this study. 

REVIEWER'S.CONCLUSIONS 

OPPTS 810. DOIi i:.tates that a product should generally provide a minimum of 2-3 hours 
protection time against mosquitoes, depending on the biting pressure. The test material in this 
study had to be applied well before the time of peak mosquito activity because the landing rate of 
five landing:, i11 five minutes recommended by OPPTS 810.3700 (Draft) on the control subjects 
was not achiev,,d for most of the test period. The recommended biting pressure of5 landings/5 
minutes on[\ o;:s.:wTed eight hours after application of the test material. 

Duration of rcpellcncy should be based on time to first bite or 95% reduction in bites. It is 
difficult to ink1vret the submitted data based on a 95% reduction in bites; therefore, duration of 
repellency shou Id be based on the a vcrage time to first bite. The average time to first bite in this 
study was approximately 7 hours and 46 minutes from test initiation. However., this data is 
insufficient lo ,:onclude a duration ofrepellcncy since biting pressure was only adequate at 
approximately the same time the repellent failed .. Therefore, additional studies are needed to 
determine durauon of effective repellency for 13349-14 (A) SPF 15 Pump. 

Efficacy tesls <1oi.Jd be conduckd with the encl-use product. This test was conducted with 

[5 
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16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Pl.us IR3535 Insect 
Repellent SPF 15. According to a list of the ingredients, a fragrance that is in Skin-So-Soft Bug 
Guard Plus IR3 :;35 Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. It is 
unknown if this fragrance affects the rate and duration of repellency. This fragrance may be 
attractive, repel ,cnt or have not affect on protection from mosquitoes. Therefore, this test should 
be repeated in l 1,0 environmentally distinct locations with mosquitoes from at least two different 
Genera using the end-use product. 

16 
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DATA EVALUATION RECORD . -
EPA Reviewer Robyn I. Rose, Emomologist \•' 

Reviewed bv faic B. Lewis and Patricia I-1. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN 37:c 11) 

-----·-·-·-----
STUDY TYPE: 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITLE Of' REPORT: 

AUTHOR(S): 

STllD) COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CI ,.\SSIFICATION: 
-------·-·-----
TEST METHOD 

Product Performance, OPPTS 810.3300 

4547b702 

16684-0 l (B) SPF 15 Pump 

0400-059--0079 (B) 

Avon Products, Inc., Avon Place, Suffern, NY 10901-
5605 

Insect Control & Research, Inc., 1330 Dillon Heights 
Ave, Baltimore, MD 21228-1199 

Evaluation of the Efficacy of a Personal Repellent 
Against Biting Midges 

Niketas C'. Spero 

January 31, 2001 

None 

Conducted in accordance with requirements of 40 CFR 
Par1 160, except subpart 160.130( e) 

Unacceptable because the end-use product was not used 

Two field test; were conducted in Conifer Lake, Pine Island, Florida to determine the efficacy of 
16684-01 (B) SPF 15 Pump to repel biting midges (primarily Culicoidesjitrens and C'. 
barbosai). Eigl·.t-hour tests were conducted on two consecJtive days, using ten volunteers each 
day. A 250 cm· area of exposed skin on one arm of each subject was treated with 0.5 l mL of the 
test material ( ! . 7 mg/cm2

), applied via a ncedlelcss syringe and spread evenly over the area with 
a gloved fingeFip. An equal area ofuntreatcd skin on one arm of two additional control subjects 
was exposed for five minutes at thirty-minute intervals until the midge landing rate had peaked. 
after which ,:·xposure was continuous. Previous monitoring had determined that peak midge 
activity wm: lir med to an approximate two-hour window. Therefore, to determine repellency 

17 
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eight hours after application, the test material was applied at least six hours prior to expected 
peak midge acti, ity. However, midge acllvity during the la,t two hours of testing (peak activity) 
did not reach one land per minute; therefore, midge activity was continuously monitored rather 
than conducting five minute counts every hour. Subjects with treated arms were removed from 
the test after breakdown of the repellent. Breakdown was based on the first confinned bite test 
and was defined as two midge bites occmTing wi1hin a thirty-minute period. 

RESULTS SUMMARY 

According to th:: study author, no breakdowns occurred on any subject during either test session. 
However, an '"r,ncomfirmed" bite (no second bite occurring within the 30 minutes of the first 
bite) occurred on one lest subject each day. There was little midge activity during the first six 
hours of the Lest. Activity increased during the final two hours, but was still generally below 1 
landing/minute On Day 1, one control recorded 1 7 landings during the final one and one-half 
hours of the test: the other control recorded 8 landings. On Day 2, one control rc:corded 35 
landings in 111c :"nal 65 minutes of the lest; the other recorded 71 landings in the final 69 minutes. 

Table I. Bite Times (Session 1) Heliopad, Pine Island, Florida 

Test -1 
Subject 

Time of First Confirmed Bite (Hrs & 

2 

3 
--------·· 

4 

5 

6 

-, 
; 

8 
-------·· 

9 
___ w, __ •--·• 

10 I 
-----1--· 

Avg 
i 

Min) 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr- 0 111111 

> 8 hr - 0 min 

>8 hr-Omin 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr- 0 mm 

Table copied fr,)m pg 9 of 131 rn MRID No 454767-02 

18 

-

-

-

-

-

. 

. 

-

-

. 

-

-

Time of First Bite (Hrs & 
Min) 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr-0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

5 hr - 14 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

7 hr- 43 min 
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Table 1. Bit!' Times (Session 3) Conifer Lake, Pine Island, Florida 

Test Subjec 1 Time of First Confirmed Bite (Hrs & Min) 

., 

3 

·+ 

5 

6 

7 

8 

9 

10 

Avg 

·- --· 

·- ---· 

·- ··--· 

1---
! 

---+ 
I 
I -+-

-+··-· 

---· 
-+-

---· 
-~---· 

-----'· 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 
-

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

Table copied li->m ]Pg l O of 131 in MRID No 45476 7-02 

STUDY AUTHOR'S CONCLUSIONS 

-

--

--

--

--

--

-

Time of First Bite (Hrs & Min) 

> 8 hr- 0 min 

>8hr-Omin 

> 8 hr-· 0 min 

> 8 hr - 0 min 

> 8 hr - 0 min 

> 8 hr- 0 min 

6 hr - 49 min 

> 8 hr -- 0 min 

> 8 hr·· 0 min 

> 8 hr - 0 min 

7 hr - 53 min 

The study author concluded that, at the population densities in the test areas, 16684-01 (B) SPF 
15 Pump provided complete protection from midge bites for all subjects at both locations during 
both days of te, ting. 

REVJEWER'S CONCLUSIONS 

In two 8-hour field tests using human subjects, 16684-01 (B) SPF 15 Pump was evaluated for 
protection agarnst biting midges ( Culicoides Jurens and C barbosai). OPPTS 8 I 0.3300 states 
that a product rnay be registered for repelling biting flies (including midges) if it provides I to 3 
hours of protec,ion. A biting pressure of al least one landing in five minutes is recommended by 
OPPTS 810.37 )0 (Draft). The recommended landing rate was achieved during the last hour or 
more of testing on Day 2 (Session 3), but did not occur on Day 1 (Session I) of testing. It is 
acceptable that the test material was applied so that peak midge activity occurred during the end 
of the: test peril,cl when the repellent would be expected to be least effective. 

This test was cr,11ducted based on the "first confinned bite test". Tests should be conducted 
based on a 95"·., reduction in bites. Based on the raw data provided, it can be concluded that 95% 
reduction in bites was achieved during this study. Although al least a 95% reduction in bites was 
achieved on the treated test subjects. biting pressure was only acceptable during Day 2 of testing. 

19 
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Since the overall landing rate was only acceptable l'or one test, a second test should be conducted 
to verify the efficacy of 16684-01 (B) SPF 15 Pump for an eight-hour repellency against biting 
midges. 

Efficacy tests should be conducted with the end-use product. This test was conducted with 
16684-01 (B) SPF 15 Pump which is not identical to Skin-So-Soft Bug Guard Plus IR3535 Insect 
Repellent SPF 15. According to a list of the ingredients, a fragrance that is in Skin-So-Soft Bug 
Guard Plus 1R3535 Insect Repellent SPF 15 was not added to 16684-01 (B) SPF 15 Pump. It is 
unknown i r thif fragrance affects the rate and duration of repellency. This fragrance may be 
attractive, repel ient or have not affect on protection from biting midges. Therefore, this test 
should be n:pcated in two locations with a biting pressure of at least one biting midge per five 
minutes of cxpi:,sure. 
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DATA EVALUATION RECORD 

I 

EPA Revicwe1·: Robyn I. Rose, Entomologist h .. [·- :11 ' 11 '· -, · 
" i •. -t.. 

/• ,;. /. 
1 I I~ : -- ;,:: 

Reviewed by hie B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridee TN ·q1. ,I) ..... ' . -

STUDY TYPE: 

MRIDNO: 

TFSr VlATERIAL: 

STUDY NO: 

SPONSOR: 

TESTIJ\"G FACILITY: 

TITI .E OF REPORT: 

AUTHOR:: 

STUl)Y COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CLASSIFICATION: 

Product Perfonnance, OPPTS 810.3300 

45474301 

SPF 15 Insect Repellent Pump Spray Formula 16684-01 

AV0002b 

Avon Products, Inc., Avon Place, Suffern, NY 10901-
5605 

Bc:nzon Research, 208 Burnt House Rd, Carlisle, PA 
17013 

Repellency of Avon SPF 15 Insect Repellent Pump 
Spray Against Nymphal hades scapularis Ticks 

Gary L. Benzon, Ph. D 

December 15, 2000 

None 

The study was conducted in compliance with 40 CFR 
Part 160 

Unacceptable because the end-use product was not used 
-------·--·-----·---·-------

TEST MET!:[C[_) 

Laboratory 1.csl'. were conducted to detennine the efficacy of Avon SPF 15 Insect Repellent 
Pump Spray Fcrmula 16684-01 to repel the movement ofnymphal deer ticks (Ixodes scapularis) 
onto human sk, n. A 25 cm2 area of skin on the medial forearm of 10 volunteers was treated with 
42.5 mg of lhc lest material ( 1.7 mgicm2

). Just prior to treatment, the test material was sprayed 
into a container, applied using a variable pipette, and evenly spread across the test area. A similar 
area ofuntreatc:d skin served as a control. The ticks were placed in test plates fabricated from 
polyst)Tene Pel ·1 dish lids with a 2.54-crn diameter hole in the center of the lid. A removable 
patch of paper owe] was used to prevent ticks from escaping through the hole between 
challenges. 
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At 60-minut,c 1J,tcrvals over 8 hours (two subjects were tested every 30 minutes for the first four 
hours and ever:, f,O minutes thereatter) the treated and control areas were each challenged by 
placing a test plate containing 10±2 ticks onto the skin for 60 seconds, and the number of tick 
contacts was ddennined. A contact was counted if the tick moved from the test plate completely 
onto the skin e:,posed through the hole in the center of the lest plate and remained there for at 
least five seconds. Ticks that remained on the skin for at least five seconds but exhibited certain 
retreat behaviws. e.g., rapid movement with multiple direction changes and immediate exit upon 
re-contacting the plate, were not counted as contacts. At the end of the 60-second challenge, the 
plate was rcrncwcd from the skin and any ticks remaining on the skin were returned to the test 
plate 

RESULTS su:vlYlARY 

The test material provided 100% repellency against deer ticks for all subjects up to four hours 
posHreatm,~nt, and for two subjects up to eight-hours post-treatment (Table I). During hours five 
through eight, ,·epellency ranged from 20.5-100% among all subjects. Ticks crawled without 
hesitation onto the untreated skin of all subjects. 

TABLE I. 

--~--
" Test c·nlrul I 

subject 

l 56 
--r· 
2 I, 41 
--jf-· 
3 .. 50 
--+-·-
4 . 40 
--+--· 
5 i 42 
---i--
6 ! 40 

~;-+-· 45 

-s --~-;o 

~-) -t+-- :: 
Mean 
--- -

.3 100 

A 100 

.6 100 

.9 100 

.5 100 

.9 100 

.6 100 

.3 100 

.0 100 

.3 100 

100 

Percent repellency of Formula 16684-01 

Hours Post-Treatment 

2 3 4 5 6 7 8 

100 100 100 100 100 100 100 

100 100 100 87.9 100 87.9 100 

100 100 100 100 100 100 80.2 

100 100 100 100 100 100 87.8 

100 100 100 100 100 88.2 88.2 

100 100 100 100 87.8 87.8 100 

100 100 100 100 100 78.1 78. l 

100 100 100 70.2 80.1 20.5 22.7 

100 100 100 100 88.9 88.9 77.8 
-

100 100 100 100 89.0 100 100 

100 100 100 95.8 94.6 95.1 93.5 
'Control Contact f·5·:entage (CPcrmirni) for each sub.Jed - sum of tKks on control skm sum oft1cks exposed to control 
skm x 100 

0
,;) Repel!ency ii)r dtl_V post-treatment intt:r\'al =- l 00 - (~um oC contacts on treated skin ,_ sum of ticks exposed 10 treated 
skin x l 0,000: ( "'1 
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STUDY ALTHOR'S CONCLUSIONS 

The study author concluded that SPF 15 Pump Spray Formula 16684-01 was completely 
effective in preventing deer tick movement onto treated skin for at least four hours post
treatment, and 11iat on average, repellency remained high for the remainder of the eight-hour test 
period. 

REVIEWER'S CONCLUSIONS 

SPF 15 Insect l·'. cpellcnt Pump Spray Formula 16684-0 l was 100% effective for a minimum of 
four hours in repelling the movement of nymphal deer ticks onto the treated skin often human 
volunteers. l:n hours five lo eight of the test, repellency ranged from 20.5-100% among all 
subjects. Ticks crawled without hesitation onto the untreated skin of all controls. 

The results oft 11is study indicate that the lest material at the dosage tested is effective in repelling 
ticks from human skin for up to seven hours. This exceeds the minimum acceptable protection 
time of one hour specified in OPPTS 810.3300. The product label submitted for SPF 15 Insect 
Repellent Pump Spray Formula 16684-0'I claims a six-hour repellency for deer ticks. Since at 
least 95% protc,:tion from deer ticks has been demonstrated, it is acceptable to claim six hours of 
repellency on tl1c SPF 15 Insect Repellent Pump Spray Formula 16684-01. 

However, cffic;'.c y tests should be conducted with the end-use product. This test was conducted 
with SPF 15 Ir,scct Repellent Pump Spray Formula 16684-0 l which is not identical to Skin-So
Soft Bug Guard Plus IR3535 Insect Repellent SPF 15. According to a list of the ingredients, a 
fragrance that i ,, in Skin-So-Soft Bug Guard Plus fR3535 Insect Repellent SPF 15 was not added 
to 16684-01 (B 1 SPF 15 Pump. It is unknown if this fragrnnce affects the rate and duration of 
rcpellency. Th,s fragrance may be attractive, repellent or have not affect on protection from deer 
ticks. Therefore. this test should be repeated with Skin-So-Soft Bug Guard Plus TR3535 Insect 
Repel!lent SPF I 5. 
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DATA EVALUATION RECORD 

EPA Revicw(T Robyn I. Rose, Entomologist '{S[I '" I,· i' . ., "· 1 
· / "· 

Reviewed by bic B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge., TN :;n:;o 

------·-·-----
STUDY TYPE: 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITI E OF REPORT: 

AUTHOR: 

STUI>\ COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD iLABORATORY 
PRACTICE 

CLASSIFICATION: 

Product Perfonnance, OPPTS 8 I 0.3300 

45476701 

SPF O lnsc:ct Repellent Pump Spray Formula 13349-14 

AV0002a 

Avon Products, Inc .. , Avon Place, Suffern, NY 10901-
560.'i 

Benzon Research, 208 Burnt House Rd, Carlisle, PA 
17013 

Rc:pcllcncy of Avon SPF O Insect Repellc:nt Pump Spray 
Agamsl Nymphal lxodes scapularis Ticks 

Garv L Benzon, Ph.D. 

December 15, 2000 

None 

The study was cond•Jcted in compliance with 40 CFR 
Part 160 

Unacceptable because the end-use product was not used 

Laboratory test' were conducted to determine the efficacy of Avon SPF O Insect Repellent Pump 
Spray Form1L1\a 13349-14 to repel the movement ofnymphal deer ticks (Jxodes scapularis) onto 
human skin. A :>5 cm2 area of skin on the medial forearm of IO human volunteers was treated 
with 42.5 mg o I' the test material ( l. 7 mgicm2

). Just prior to treatment, the test material was 
sprayed into a, :,ntainer, applied using a variable pipette, and evenly spread across the test area. 
A similar area" 1· untreated skin served as a control. The ticks were placed in test plates 
fabricated from polystyrene Petri dish lids with a 2.54-cm diameter hole in the center of the lid. 
A removable patch of paper towel was used to prevent ticks from escaping through the hole 
between challcrcges. 
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At 60--minuk imcrvals over 8 hours (two subjects were tested every 30 minutes for the first four 
hours and every 1>0 minutes thereafter) the treated and control areas were each challenged by 
placing a test plate containing 10,c2 1icks onto the skin for 60 seconds, and the number of tick 
contacts was dclcrmined. A contact was counted if the tick moved from the test ]Plate completely 
onto the skin e,:iosed through the hole in the center of the test plate and remained there for at 
least five seconds. Ticks that remained on the skin for at least five seconds but exhibited certain 
retreai: behavior:;, e.g., rapid movement with multiple direction changes and immediate exit upon 
re-contacting the plate, were not counted as contacts. At the end of the 60-second challenge, the 
plate was rcrno•-ed from the skin and any ticks remaining on the skin were returned to the test 
plate. 

RESULTS SUMMARY 

The test material provided 100% repellency against deer ticks for all subjects up to four hours 
post-treatment and for two subjects up to eight-hours post-treatment (Table 1 ). During hours 
five through c1r:ht, the mean repellency \\las 82-99%. Ticks crawled without hesitation onto the 
untreated skin c,f all subjects. 

----r·-
1 ----t--

Test I C 
subject I 

.2 

3 

4 

5 

6 

·7 

8 

') 

]() 

Mean 
---

-
TABLE 1. Percent repellency of Formula 13349-14 

- ,,., 
Hours Post-Treatment 

pnmtrol " I ") 1 4 5 6 _, 

-
56.3 100 100 100 100 100 I 00 

41.4 100 100 100 100 100 I 00 

50.6 100 100 I 00 100 100 100 

40.9 100 I 00 I 00 ]()() 100 100 
-

42.5 100 1 ()() 100 100 100 100 
-

40.9 100 100 100 100 100 87.8 
-

45.6 100 100 100 100 100 100 
-

50.3 100 100 100 100 90.1 60.3 
-

45.0 100 JOO 100 ]()() 100 100 

45.3 ]()() 100 100 100 100 100 
--

100 IOU 100 100 99.0 94.8 

7 8 ' 

100 100 

100 100 

100 90.1 

100 75.5 

100 88.2 

87.8 100 

78.1 78.1 

20.5 10.6 

88.9 77.8 

100 100 

I 87.5 82.0 
,J Control Contuct f' :h·cntage (Cp"""1'°1) for each subJect suni of ticks on control skm...:.. sum of ticks exposed to control 
skin x l CO 

%) Repellcncy 1·i11 .1m· post-treatment interval 0
~ 100 - I sum 1Jf cuntacts on treated skin-:- sum of tich exposed to treated 

skm x I c,_()00) "' ,,J 
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STUD_'{ AUJHOR:S CONCLUSIONS 

The study author concluded that SPF O Pump Spray Fonnula 13349-14 was completely effective 
in preventing deer tick movement onto treated skin for at least four hours post-treatment, and that 
the average rept:!lcncy was high for the remainder of the eight-hour test period. 

REV! l;_WERc';;i_CONCLUSIONS 

The results of the study indicate that the lest material at the dosage tested is 100% effective in 
repelling ticks from human skin for a minimum of four hours. This exceeds the minimum 
acceptable protection time of one hour specified in OPPTS 810.3300. SPF O Insect Repellent 
Pump Spray Formula 13349-14 was 100% effective for four hours in repelling the movement of 
nymphal deer ticks onto the treated skin often human volunteers. In hours five to eight of the 
test, average rcpellency decreased from 99% to 82%. Ticks crawled without hesitation onto the 
untreated skin cf all controls. 

The product lab,~! submitted for Formula No. 13349-14 cla.ms a six-hour repellency for deer 
ticks. A deer tick repellent should demonstrate a minimum of95% protection from bites. 
According to this study, Skin-So--Soft Bug Guard Plus IR3535 Expedition Insect Repellent SPF 0 
- Pump Spray will provide 95% (94.8% rounded to a whole number) protection from deer ticks 
for up to six hcurs. However, there is nol adequate protection ;, 7 hours. 

SPF 15 Insect Ri:pellent Pump Spray Formula 16684-01 was 100% effective for a minimum of 
four hours in repelling the movement of nymphal deer ticks onto the treated skin often human 
volunteers. In hour', five to eight of the test, repellency ranged from 20.5-100% among all 
subjects. Ticks crawled without hesitation onto the untreated skin of all controls. 

However, eflicacy tests should be conducted with the end-use product. This tesll was conducted 
with SPF O l!nscct Repellent Pump Spray Formula 13349-14 which is not identical to Skin-So
Soft Bug Guarc Plus IR3535® Expedition Insect Repellent. According to a list of the 
ingredients, a Ji 1grance that is in Skin-So-Soft Bug Guard Plus IR3535® Expedition Insect 
Repellent was not added to SPF O Insect Repellent Pump Spray Formula 13349-14. It is 
unknown if thi1 fragrance affects the rate and duration of repellency. This fragrance may be 
attractive, repel cnt or have not affect on protection from d,c:er ticks. Therefore, this test should 
he repeated witil Skin-So-Soft Bug Guard Plus IR3535® Expedition Insect Repellent. 
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DATA EVALUATION RECORD 

EPA Reviewer Robyn I. Rose, Entomologist . ' I/ I . -
I i I "''/ , :,. J 

Reviewed by l'ric B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN :17 ':10 

STUDY TYPE: 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITLE OF REPORT: 

AUTHOR: 

STUDY COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CLASSIFICATION: 

TEST METHOD 

Product Perfom1ance, OPPTS 810.3300 

45359107 

13349-14 (A) SPF O Pump 

0400-059-0079 (A) 

Avon Products, Inc .. Avon Place, Suffern, NY 10901-
5605 

Insect Control & Research, Inc., 1330 Dilon Heights 
Ave, Baltimore, MD 2 I 228-1199 

Evaluation of the Efficacy ofa Personal Repellent 
Against Biting Midges 

Niketas Spero 

January 31, 200 I 

None 

Conducted in accordance with requirements of 40 CFR 
Parl 160, except subpart I 60. I 30( e) 

Unacceptable becansc the end-use product was not used 

Two field tests \\ere conducted in Florida to determine the efficacy of 13349-14 (A) SPF O Pump 
to repel biting midges (primarily Culicoidesfurcns and C. harhosai). Eight-hour tests were 
conducted on t,,o ~onsecutive days, using ten volunteers each day. A 250 cm2 area of exposed 
skin on one arr:1 of each subject was treated with 0.48 mL of the lest material (1.7 mg/cm'), 
applied via a nccdlelcss syringe and spread evenly over the area with a gloved fingertip. An equal 
area of untreated skin on one am1 of two additional control subjects was exposed for five minutes 
at half-hour mtervals until the midge landing rate had peaked, after which exposure was 
continuous. Pn,vious monitoring had determined that peak midge activity was limited to an 
approximak 1v.,o-hour window. Therefore. to determine repellency eight hours after application, 
the test matcri, I was applied at least six hours prior to expected peak midge activity. Subjects 

r, _, 
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with treated arn: s Viere removed from the lest after breakdown of the repellent. Breakdown was 
based on the fir,;t confirmed bite test and was defined as rwo midge bites occurring within a 
thirty--minute pcnod. 

RESULTS SUMMARY 

Based on a li,rst confirmed bite test ,no breakdowns occurred on any subject during either test 
session. There .. ,as little midge activity during the first six hours of the test. Activity increased 
during the final two hours, but was still generally below I landing/minute. On Day 1, one control 
recorded 17 landmgs during the final one and one-half hours of the test; the other control 
recorded 8 land ngs during the same period. On Day 2. one control recorded 35 landings in the 
final 65 minute,,. and the other recorded 71 landings in the final 69 minutes. 

---
!'ABLE 1. Bite Times (Session 1) Heliop~,d, Pine Island Florida 

Test S 'ub,ject Time of "First Confirmed Time of First Bite (Hours 
Bite ( Hours & Minutes) and Minutes) 

I > 8 Hr - 0 Min > 8 Hr - 0 Min 
-- --, >8Hr-0Min > 8 Hr- 0 Min -
·:: > 8 Hr -- 0 Min > 8 Hr- 0 Min 
-··-· 
4 > 8 Hr -- 0 Min > 8 Hr - 0 Min 
---
~; > 8 Hr- 0 Min > 8 Hr - () Min 

(1 > 8 Hr - 0 Min > 8 Hr-0 Min 
··--· 
.,, 

> 8 Hr - 0 Min > 8 Hr- 0 Min 
--- --
' ,, > 8 Hr - 0 Min 4 Hr- 8 Min 
---· 
() > 8 Hr - 0 Min > 8 Hr - 0 Min 
---
0 > 8 Hr - 0 Min > 8 Hr - 0 Min 

-
vg > 8 Hr - 0 Min > 7 Hr - 37 Min 

Table i wa,. cooicd from MRID 453591-07 page 9 of 131 

TA BLE 2. Bite Times (Session 3) Heliopad, Pine Island Florida 

Test •iub ject Time of First Confirmed Time of Fit-st Bite (Hours 
Bite ( Hours & Minutes) and Minutes) 

> 8 Hr - 0 Min 7 Hr - 49 Min 
-

• 8 Hr - 0 Min > 8 Hr - 0 Min 
-

>8Hr-0Min > 8 Hr - 0 Min 

> 8 Hr - 0 Min > 8 Hr - 0 Min 

> 8 Hr - 0 Min > 8 Hr - Cl Min 
--
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Test Sub_ject of First Confirmed Time 
Bite ( Hours & Minutes) 

----··-·------+ -
,1 > 8 Hr·· 0 Min 

----·--·-----+-
> 8 Hr·· 0 Min 

----·-------+- -
> 8 Hr·· 0 Min 

----··-·-----+- -
> 8 I-Ir·· 0 Min 

---·--··-------+-· 
I iJ > 8 Hr - 0 Min 

----··-·------+ 
> 8 Hr - 0 Min Avg ----------~~--

Table 2 was ccn1ecl from MRTD 45359]-()7 page 10 of 131 

STUDY AUTHOR'S CONCLUSIONS 

• 
Time of First Bite (Hours 

and Minutes) 

7 Hr-· 32 Min 

> 8 Hr- 0 Min 

> 8 Hr-0 Min 

1 Hr·· 45 Min 

> 8 Hr- 0 Min 

> 7 Hr - 19 Min 

The study author concluded that, at the population densities in the test areas, 13349-14 (A) SPF 0 
Pump provided complete protection from midge bites for all subjects at both locations during 
both days of te,:ting. 

REV[EWEll~ roNCLUSIONS 

In two 8-hour field tests using human subjects, 13349-14 ( i\) SPF O Pump was evaluated for 
protection against biting midges (Culicoidesfitrens and C barbosai). OPPTS 810.3300 states 
that a product may be registered for repelling biting flies (including midges) if it provides 1 to 3 
hours ofprotccl1oe. A biting pressure of at least one landing in five minutes is recommended by 
OPPTS 810.37'.)(J (Draft). The recommended landing rate was achieved during the last hour or 
more of testing on Day 2 (Session 3), but did not occur on Day 1 (Session 1) of testing. No 
infonnation Wci:i reported for a Session 2. lt is acceptable that the test material was applied so 
that peak midg;: activity occurred during the end of the test period when the repdlent would be 
expected to he least effective. 

This test was u,nducted based on the "first confi nned bite test". Tests should be conducted 
basecl on a '!5c, reduction in bites. Based on the raw data provided, it can be concluded that 95% 
reduction in bi1,:s was achieved during this study. Although at least a 95% reduction in bites was 
achieved 011 the treated test subjects, biting pressure was only acceptable during Day 2 of testing_ 
Since the ovcrnll landing rate was only acceptable for one ·;est, a second test should be conducted 
to verify the eFicacy of 13349-14 (A) SPF O Pump for an eight-hour repellency against biting 
midges. 

Efficacy tests should be conducted with the end-use product. This test was conducted with SPF 0 
Insect Repellert Pump Spray Fmmula 13349-14 which is not identical to Skin-So-Soft Bug 
Guard Plus JR:0 535® Expedition Insect Repellent. According to a list of the ingredients, a 
fragrance thal 1s m Skin-So-Soft Bug Guard Plus 1R3535® Expedition Insect Repellent was not 
added rn SPF O Insect Repellent Pump Spray Formula 13349-14. It is unknown if this fragrance 
affects the rate md duration of repellency. This fragrance may be attractive, repellent or have not 
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affect on protcc tion from biting midges. Therefore, this test should be repeated in two locations 
using the cnd-u:;c product in areas with a biting pressure of at least one bite/Janel per five minute 
exposure pcnoc 
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DATA EVALUATION RECORD 

EPA Revicwc1: Robyn L Rose, Entomologist /, ,"~." l\ i /, ,' ,' I , I I : .. ,, 

Reviewed hv hie B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge. TN ::7f JO 

STUDY TYPE: 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITI E OF REPORT: 

AUTHOR: 

STUDY COMPLETED:: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CLASSIFICATION: 

Product Perfonnancc, OPPTS 810.3300 

45359104 

13349-14 (A) SPF O Pump 

0400-059-0078 (A) 

Avon Products, Inc ... Avon Place, Suffern, NY 10901 

Insect Control & Research, Inc., 1330 Dil.lon Heights 
Ave. Baltimore, MD 21228 

Evaluation of the Efficacy ofa Personal Repellent 
Against Mosquitoes 

Nikctas C Spero 

January 30, 200 I 

None 

Conducted in accordance with requirements of 40 CFR 
Part 160, except subpart 160.130( e) 

Unacceptable because the end-use product was not used 

An eight-hour i'ickl test using IO volunteers was conducted at Stuttgart High School in Stuttgart, 
Arkansas to de1cm1ine the efficacy of 13349-14 (A) SPF O Pump to repel mosquitoes (primarily 
Anopheles ,/uo,irimaculatus and Psorophora co/umhiae). Areas of exposed skin (250 cm2 each) 
on one arm anc on;; leg of each subject were treated with 0.48 mL of the test material ( 1. 7 
mg/cm'), making a total of20 test sites. The test material was applied via a needleless syringe 
and spread evenly over the area with a gloved fingertip. An equal area of untreated skin on one 
leg of two addilional control subjects was exposed for five minutes at thirty-minute intervals 
until the late sldge, of the test, during which exposure was continuous. One of the controls also 
received a whole-body mosquito landing count (time not specified) at study start and hourly 
thereafier. Control landings were monitored for 8.5 hours. Previous monitoring had determined 
that the mosqu, t,Jes were only active for about one hour, with landing rates of 1 to IO per minute 
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during that pen ,d. Therefore, to determine repellency up to eight hours after application, the test 
material was applied seven hours prior to the expected activity period. Subjects with treated 
limbs were removed from the test after breakdown of the repellent. Breakdown was based on the 
first confim-1,cd bite test and was based on the first confirmed bite test and was defined as two 
mosquito bih,s ,ccurring within a thirty-minute period. 

RESULTS SUMMARY 

Breakdown based on the first confirmed bite did not occur 12 of the 20 test sites, with 9 of those 
12 receiving no bit0s at all (Table I). For the remaining sites, breakdown times ranged from 7 
hours and 5 mirntes to 8 hours and O minutes. No protection was claimed for seven sites since 
breakdown occcirred prior to the period of high mosquito activity. The control whole-body 
mosquito landing count was O for the first 7 hours of the test, increasing to 45 landings at 8 hours 
and 57 at 8.5 hours. Control legs had comparable activity, with a total of2 landings/five minutes 
at 7 hours, 5 landings/five minutes at 7 .5 hours, 51 landings/five minutes at 8 hours, and 41 
landings/five 11" inutes at 8.5 hours. 

Test sub,jcct/ limb 

l /art1·1 

2:'ann 
1------·------

5 1arrn 

q,arm 

I O;arrn 

A 1vg.1ann 

//]c c 

:,.•Jc " 

~----··----·---· 

-
TABLE 1. Mosquito biting times 

Breakdown time (2 bites within 30 
minutes) 

. 
7 hr 30 min 

-
>8 hr 

-
7 hr 21 min 

>8 hr 
-

7 hr 45 min 

7 hr 22 min 
-

>8 hr 

7 hr 5 min 

>8 hr 

7 hr 12 min 
- -

7 hr 37 min 
. 

>8 hr 
- -

>8 hr 
-

7 hr 26 min 
-· 

>8 hr 
. 

>8 hr 
. 

>8 hr 
. 

Time of first bite 

7 ilr 30 min 

7 hr 56 min 

7 hr 21 min 

>8 hr 

7 hr45 min 

7 hr 22 min 

>8 hr 

7 hr 5 min 

>8 hr 

7 hr 12 min 

7 hr 31 min 

8 hr O min 

>8 hr 

7 hr 26 min 

>8 hr 

>8 hr 

7 hr 51 min 
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~-------·--·---~-

~-------·---·----l------

1----------------+---

J-----------·----1--
10/h:- ~: 

1----------------+----
Avg/leg 

-----·------+--
Avg/a.rm & leg ___________ __._ __ 

REVlEWER"S CONCLUSIONS 

>8 hr 

7 hr 15 min 

>8 hr 

>8 hr 

7 hr 50 min 

7 hr 44 min 

• 
-

>8hr 

7 hr 15 min 
-

>8 hr 

>8 hr 

7 hr 50 min 
-· 

7hr41 min 
-

OPPTS 810.33CO slates that a product should generally provide a minimum of 2-3 hours 
protection time against mosquitoes, depending on the biting pressure. The test material in this 
study had to be applied well before the time of peak mosquito activity because the landing rate of 
five landings in live minutes recommended by OPPTS 810.3700 (Draft) on the control subjects 
was 1101 achicvnl for most of the test period. The recommended biting pressure of 5 landings/5 
minutes onh o, curred eight hours after application of the test material. 

Duration of rqwllency should be based on time to first bite or 95% reduction in bites. It is 
difficult to rntcrpre\ the submitted data based on a 95% reduction in bites; therefore, duration of 
repellency shot, Id be based on the average time to first bite. The average time to first bite in this 
study was approximately 7 hours and 41 minutes from test initiation. However, this data is 
insufficient to, cinclude a duration of repellency since biting pressure was only adequate at 
approximately he same time the repellent failed. Therefore, additional studies arc needed to 
dctennine dura,ion of effective rcpellency for 13349-14 (A) SPF O Pump. 

Efficacy tests ,mould be conducted with the end-use product. This test was conducted with SPF 0 
Insect Repellcm Pump Spray Formula 13349-14 which is not identical to Skin-So-Soft Bug 
Guard Plus lR? 535® Expedition Insect Repellent. According to a list of the ingredients, a 
fragrance that j,, m Skin-So-Soft Bug Guard Plus lR.3535® Expedition Insect R,epellent was not 
added to SPF() Insect Repellent Pump Spray Formula 13349-14. ft is unknown if this fragrance 
affects the rate and duration of repellency. This fragrance may be attractive, repellent or have not 
affect on protection from mosquitoes. Therefore, this test should be repeated in two 
environmentallv distinct locations with mosquitoes from at least two different Genera using the 
end-use procluc 
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DATA EVALUATION RECORD 

' 
EPA Reviewer Robyn I. Rose, Entomologist ·~ ,,(,-·:,,"·,, 

Reviewed by Enc 13. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN ,: 78 :;IJ 

--·--·-----
STUDY TYPE: 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TESTING FACILITY: 

TITLE OF REPORT: 

AUTHOR: 

STUDY COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CLASSIFICATION: 

Product Perfom1ance, OPPTS 810.3300 

45359105 

13349-14 (A) SPF O Pump 

0400-059-0077 (A) 

Avon Products, Inc., Avon Place, Suffern, NY 10901 

Insect Conlrol & Research, Inc., 1330 Dillon Heights 
Ave, Baltimore, MD 21228 

Evaluation of the Efficacy ofa Personal Repellent 
Against Mosquitoes 

Niketas C. Spero 

November 8, 2000 

None 

Conducted in accordance with requirements of 40 CFR 
Part 160 

Unacceptable because the end-use product was not used 

An eight-hour ltcld test using 10 volunteers was conducted in Butterfield Island., Maine to 
detemiinc tt,e elTicacy of 13349-] 4 ( A) SPF O Pump to repel mosquitoes (primarily Aedes 
intrudens). Are,:s of exposed skin (250 cm' each} on one arm and one leg of each subject were 
treated with 0.48 mL of the test material 11.7 mgicm2

), making a total of20 test sites. The test 
material was applied via a needlcless syTinge and spread c,enly over the area with a gloved 
fingertip. An cc!ual area of untreated skin on one leg of two additional control subjects was 
exposed for l1w mmutes at thirty-minute intervals throughout the test. One of the controls also 
received a w/Jo:~,-body mosquito landing count (time not specified) al study start and hourly 
thereafrcr. SubJicts with treated limbs were removed from the test after breakdown of the 
repellent. Breakdown was based on the first confirmed bit,c test and was defined as two 
mosquito bites occurring within a thirty-minute period. 
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RESULTS S\IMMARY 

There was no breakdown based on the first confirmed bite test on any of the 20 test sites at any 
time during the 1cst (Table 1). The control whole-body mosquito landing count ranged from 25 to 
77/minute, "},ik landings on control legs ranged from 5 to 63/five minutes. 

r--------·--· 

t----------
Test subject/Ii mb 

1-------
1/arm 

1--------------· 
2/anTI 

3/arm 
>--------· ----· 

4/ann 
>-----------

5/ann 
>---------· --

6/ann 
>----·-----· -· 

7/arm 
---· 

8/ann 

9/ann 

10/arm 

Avg/arm 

1 /leg 

Ji leg 

5/lcg 

6/leg 

7/kg 

8/lcg 

9/lq: 

1011<c.s 

Mean 

Avg/am1. & 1 

--· 

--

-· 

-· 

--· 

-· 
-· 

-· 
-· 
--

..:g 

TABLE 1. Mosquito bitin~: times 

Breakdown time (2 bites within 30 Time of first bite 
minutes) 

>8 hr >8 hr 

>8 hr >8 hr 

>8 hr > 8 hr 

>8 hr >8 hr 
-

>8 hr >8 hr 

>8 hr >8 hr 
-

>8 hr >8 hr 

>8 hr >8 hr 

>8 hr >8 hr 

>8 hr >8 hr 

> S hr > 8 hr 

>8 hr >8 hr 
-

>8 hr >8 hr 
-

>8 hr >8 hr 

>8 hr >8 hr 
-

>8 hr >8 hr 
-

>8 hr >8 hr 
-

>8 hr >8hr 
-

>8 hr >8 hr 
-

>~ hr 7 hr 25 min 

>8 l1r 5 hr 33 min 
-

> 8 hr 7 hr 39 min 
-

> 8hr 7 hr 50 min 
-
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STUDY AUTHOR'S CONCLUSIO'\/S 

The study author concluded that 13349-14 (A) SPF O Pump provided eight-hours of protection 
from mosquito bites for 20 of the 20 test sites. 

REVlliWEK' S _,~O"\!CLUSIONS 

In a field tesl, I ',349-14 (A) SPF O Pump provided protection from mosquito bites on 10 
subjects for slightly less than 8 hours. The control whole-body mosquito landing count ranged 
from 25 to 77/minute, while landings on control legs ranged from 5 to 63/five minutes. OPPTS 
810.3300 states that a mosquito repellent should generally provide a minimum of2-3 hours 
protection tirne. depending on the biting pressure. The results of this study indicate that the test 
material at the uosage tested is effective in repelling mosquitoes from human skin for the 
specified perioc. The product label submitted for 13349-14 (A) SPF O Pump claims an eight-hour 
repellency against mosquitoes. Duration of repellency should be based on time to first bite or 
95% reduction , n bites. The raw data shows that the time to first bite is slightly less than 8 hours; 
however. at lea:;t a 95% reduction in bites was achieved at 8 hours post treatment. 

Efficacy tesls shiuld be conducted with tl1c end-use product. This test was conducted with SPF 0 
Insect Repellent Pump Spray Formula 13349-14 which is not identical to Skin-So-Soft Bug 
Guard Plus IR.1535® Expedition Insect Repellent. According to a list of the ingredients, a 
fragrance that ; ; in Skin-So-Soft Bug Guard Plus IR3535@: Expedition Insect Repellent was not 
added to SPF (I Insect Repellent Pump Spray Formula 13349-14. It is unknown if this fragrance 
affects the rnte and duration ofrepellency. This fragrance may be attractive, repellent or have not 
affect on protec lion from mosquitoes. Therefore, this test should be repeated in two 
environmentall v distinct locations with mosquitoes from ai: least two different Genera using the 
end-use product. 

36 
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DATA EVALUATION RECORD 

r .J .. 
EPA Revicwe ·: Robyn I. Rose, Entomologist ,i'\': :· (. . . ! _;/•.:.,) 

Reviewed by Enc B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN .n:no 
------·····-·-----·------------------

STUDY TYPE: 

MRIDNO:: 

TE'iT MATERIAL:: 

STUDY NO:: 

SPONSOR: 

TESTING FACILITY: 

THTL~: OF REPORT: 

AUTHOR: 

STLDY COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD l,ABORATORY 
PRACTICE 

CL\SSIFICATION: -------.. --.~----

TEST METHOD 

Product Perfomrnnce, OPPTS 810.3300 

45359106 

13349-14 (A) SPF O Pump 

0400-059-0076 (A) 

Avon Products, lnc., Avon Place, Suffern, NY 10901 

Insect Control & Research, Inc., 1330 Dillon Heights 
Ave, Baltimore, MD, 21228 

Evaluation of the Efficacy ofa Personal Repellent 
Against Black Flies 

Niketas C. Spero 

November 6, 2000 

None 

Conducted in accordance with requirements of 40 CFR 
Part 160 

Unacceptable because the end-use product was not used 

Field tests were conducted near Lake Nic:atous, Maine to detennine the efficacy of 13349-14 (A) 
SPF() Pump to repel black flies (primarily Simu/ium aureum and Prosimulium multidentatum). 
Eight-hour t,::stc. were conducted on two consecutive days, using 10 different test subjects and 2 
control sub1ccL each day. The night before testing, subjects shoes were treated with 
Pennononefu \' I k5% pennethrin aerosol) to repel ticks. Subjects wore socks during testing and a 
400 crn2 area oi· exposed skin below one knee of" each subject was treated with 0. 77 mL of the 
test material ( l . ·, mg/cm2

), applied via a needleless syringe and spread evenly over the area with 
a gloved fingerlip. An equal area of untreated skin below the knee of2 control subjects was 
exposed for 5 ,ninutes at approximately 30 intervals throughout the test period to verify biting 
pressure rernair,ed at 1-5/minutc. Additionally, a whole-body count of black fly landings (time 
not specified) <>none of the contrnl subjects was taken at the beginning of the study and hourly 
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thereafter. Subjects with treated legs were removed from the test after breakdown of the 
repellent. B1-eakdown was based on the first con finned bite test and was defined as two fly 
landings occurring within 30 minutes of each other. The second fly landing is considered a 
"confinnatory landing." A landing was defined as a fly remaining on the skin for at least 2 
seconds. Te,.t scibjects moved about an area in pairs remaining approximately 1-2 meters apart. 
Data was reported as the average amount of time in hours and minutes to test termination. 

RESLL TS SUT\Lv1ARY 

Breakdown ,ktcrmmcd on the basis of the tirst con finned bite occurred within eight hours on 11 
of the 20 test subiects over the two days. On Day 1, the breakdown time ranged from 3 hours and 
47 minutes lo >!l hours, with an average of5 hours and 53 minutes. On Day 2, breakdown time 
ranged from 4 hours and I minute to >8 hours, with an average of 6 hours and 4:5 minutes. The 
average time to first landing was 4 hours and 57 minutes on Day 1 and 4 hours and 53 minutes 
on Day 2. Fly landings on control subjects ranged from 3 to 24/five-minute exposure on Day I, 
and from 3 lo 3 : landings/five-minute exposure on Day 2. \\Thole body counts for the control 
subjects ranged from 18 to 33 landings/minute on Day I, and from 32 to 63 landings/minute on 
Day 2. 

Test subjcn 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Mean 

1 

2 

3 

I 

-
TABLE 1. Fly landing times 

Breakdown time I 
Day I 

>8 hr 

6 hr6 min 

5 hr 53 min 

5 hr 34 min 

4 hr44 min 

4 hr 50 min 

3 hr 47 min 

3 hr 53 min 

>8 hr 

>8 hr 

5 hr 53 min 

Day 2 
·-

> 8 hr 

> 8 hr 

>8 hr 

38 

Time of first landing 

6 hr 25 min 

6 hr 6 min 

4 hr4 min 

0 hr 42 min 

4 hr 44 min 

4 hr 50 min 

2 hr47 min 

3 hr 53 min 

>8 hr 

>8 hr 

4 hr 57 min 

2 hr 23 min 

0 hr20 min 

>8 hr 
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Test sub,iect 

1--------···-
4 

5 

6 

7 

8 

9 

](J 

Mean 

• 
B,eakdow, Hm, ~ 

>8 hr 

>8 hr 

>8 hr 

4 hr l min 

5 hr 16 min 

5 hr 9 min 

5 hr 2 min 

6 hr45 min 

STUDY Al THOR'S CONCLUSIONS 

• 
Time of firs11 landing 

>8 hr 

6 hr 1 min 

>8 hr 

2 hr46 min 

5 hr 16 min 

5 hr 9 min 

2 hr 57 min 

4hr53min 

The study authur concluded that 13349-14 (A) SPF O Pump provided good overall protection 
from black fly landings, with an average protection time of 5 hours and 53 minutes on Day I and 
6 hours and 45 minutes on Day 2. 

REVIEWER'S C'ONCLUSIONS 

The study author based the duration of repellency on the first confirmed bite tesi:. Duration of 
repellency sl,or:ld be based on time to first bite/landing or a 95% reduction in bites/lands. The 
raw data shows that the mean time to first bite is slightly less than 5 hours. This exceeds the 
minimum protection time of 3 hours specified by OPPTS 810.3300. The study author noted that 
there were four 5-minute exposure periods on Day l and one on Day 2 when the: rate of five 
landings in l"ivc minutes recommended by OPPTS 810.3700 (Draft) was not achieved by one of 
the two control subjects. However, in each case the other control subject did achieve at least that 
rate, and none o 1· the low rates occurred during consecutive: test periods or during the last hour of 
either day, when the test material would have been least effective. The overall landing rate was 
therefore judgd ::o be acceptable. 

The producl lahc: submitted for :I 3349-14 (A) SPF O Pump claims a seven hour repellency 
against black flic,. However, results of this study only support a claim of 5 hours ofrepellency. 
Therefore, the <'irections for use section of the label should advise this repellent be reapplied 
every 5 hours t',,- protection from black flies. 

Efficacy tests silould be conducted with the end-use product. This test was conducted with SPF 0 
Insect Rcpellem Pump Spray Fotmula 13349-14 which is not identical to Skin-So-Sofi Bug 
Guard Plus JR:' 535@ Expedition Insect Repellent According to a list of the ingredients, a 
fragrance that 1-; in Skin-So-Soft Bug Guard Plus IR3535C&' Expedition Insect Repellent was not 
added to SPF (J Insect Repellent Pump Spray Formula 13349-14. It is unknown if this fragrance 
affects the rate :ind duration ofrepellcncy. This fragrance may be attractive, repellent or have not 
affect on pmtc,,lion from black flies. Therefore. this test should be repeated in two locations 

39 
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using the en~,-u.0c product in areas with a biting pressure of at least five bites/lands per five 
minute exposure: period. 

40 
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DATA EVALUATION RECORD 

EPA Revicwe,: Robyn I. Rose, Entomologist lJJfT, '' :. 

Reviewed by Lnc B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge .. TN :17f.:l0 

-------·--·-----
STUDY TYPE: 

MRIDNO: 

Tl 1ST MATERIAL: 

STUDY NO: 

SPONSOR: 

TFSTI\JG FACILITY: 

rn lE OF REPORT: 

AUTHOR 

STL D'r COMPLETED 

('ONFIDENTIALITY 
CLAIMS 

GOO!:. IABORATORY 
PRACTICE 

Cl.ASSIFICATION: 

Product Perfonnance, OPPTS 8 I 0.3300 

45359008 

16360-23 (D) Aerosol 

0400-059-0076 (D) 

Avon Products, Inc .. Avon Place, Suffern, NY 10901 

Insect Control & Research, Inc., 1330 Dillon Heights 
Ave. Baltimore, MD 2 l 228 

Evaluation of the Efficacy of a Personal Repellent 
Against Black Flies 

Nikctas C. Spero 

November 7. 200(1 

None 

Conducted in accordance with requirements of 40 CFR 
Part 160 

Acceptable for a claim of 4 hours of repellency 
-------·--·-----·---·-----------------------

TEST METHOD 

A field test \Va, conducted in Maine to determine the efficacy of 16360-23 (D) Aerosol to repel 
black flies (primarily Simulium aureum and Prosimulium multidentatum). Eight-hour tests were 
conducted on two consecutive days, using different sets often volunteers each day. A 400 cm2 

area of exposeo skin below one knee of each subject was treated with 0.74 ml of the test 
material ( l .'7 111g 1cm2

), applied via a needle less syringe and spread evenly over the area with a 
gloved fingertip. An equal area of untreated skin below the knee of two control subjects was 
exposed for liv,: minutes at approximately thirty-minute intervals throughout the test period. 
Additionally. a .vhole-body count (time not specified) of black fly landings on one of the control 
subjects was taken at the beginning of the study and hourly thereafter. Subjects with treated legs 
were removed :rom the test after breakdown of the repellent Breakdown was based on the first 

41 
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confirmed bite test and was defined as two lly landings occurring within a thirty-minute period. 
A landing was ,:elincd as a fly remaining on the skin for at least two seconds. 

RESLL TS SU!V[\i[A.RY 

On Day 1. the: breakdown time ranged from 3 hours and 1 minute to >8 hours, with an average of 
6 hours and On inutes and the average time to the first bite occurred after five hours. On Day 2. 
breakdown time ranged from 3 hours and 43 minutes to >8 hours, with an average of 5 hours and 
28 minutes and ·.he average time to first bite was 3 hours 36 minutes. Fly landings on the control 
subjects ranged from 3 to 24/five-minute exposure on Day I, and from 3 to 33 landings/five
minute exposur , on Day 2. Whole body counts for the controi subjects ranged from 18 to 33 
landings/minute on Day 1, and from 32 to (,3 landings/minute on Day 2. 

-
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It-------······-· 

11--------··--· 
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·--· 
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TABLE 1. Fly landing times 

Breakdown time I Time of first landing I 
Day I 

5 hr 24 min 5 hr 24 min 

>8 hr 3 hr 10 min 

7 hr 2 min 7 hr 2 min 

5 hr47 min 5 hr 47 min 

4 hr 38 min 4 hr 38 min 

3 hr I min 3 hr 1 min 

> 8 hr 6 hr27 min 

5 hr 9 min 3 hr 44 min 

>8 hr >8 hr 

4 hr 56 min 2 hr 52 min 

6 hr 5 hr 1 min 

Day 2 

3 hr 43 min 1 hr 46 min 

4 hr47 min 1 hr 2 min 

6 hr 26 min 0 hr49 min 

>8 hr 5 hr 38 min 

4 hr 44 min 4hr44min 

4 hr 19 min 2 hr 58 min 

5 hr 28 min 5 hr 28 min 

4 hr 54 min 4 hr 54 min 

42 
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I Breakdown time I Time of first landing 

4 hr 52 min 4hr18min 

7 hr 25 min 4 hr 20 min ) 

-· . -
:an 5 hr 28 min 3 hr 36 min 

STUD}. AUTl-l()R'.S CONCLUSIONS 

The study author concluded that 163 20-23 ( D) provided good overall protection from black fly 
landings, wilh an average protection time of6 hours on Day 1 and 5 hours and 28 minutes on 
Day 2. 

REVIEWER 'S_CO\ICLUSIONS 

I 

This test was ccnducted with 16360-23 (D) Aerosol which has the identical fomtulation to Skin
So-Soft Bug Gu<lrd Plus IR3535@) Expedition Insect Repellent - Aerosol Spray. The study author 
based the duration of repellency on the first con finned bite test. Duration ofrepellency should be 
based on time to first bite/landing or a 95% reduction in bites/lands. The data shows that the 
mean time to finl bite was 5 hours and I minute on Day 1 and 3 hours and 26 minutes on Day 2. 
This exceeds th:: minimum protection time of3 hours specified by OPPTS 810.3300. 

The results of this ,.tudy indicate that the test material at the dosage tested provides an average 
protection time against black flies of at least four hours based on the average time lo first bite. 
However, this study does not verify that 16360-23 (D) Aerosol will provide protection from 
black flies for (1 hours as the label states. Therefore, the label should recommend reapplying 
16360-23 (D\ Aerosol every4 hours. 

The study auth,,1· noted that there were four 5-minute exposure periods on Day I and one on Day 
2 when the rate Di" five fly landings in five minutes recommenclecl by OPPTS 810.3700 (Draft) 
was not achieved by one of the two control subjects. However, in each case the other control 
subject did ach11c\·e at least that rate, and none of the low rates occurred during consecutive test 
periods or durirg the last hour of either clay, when the test material would have been least 
effective. The u1crnll lancling rates were therefore considered acceptable. 

43 
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• • 
DATA EVALUATION RI:CORD 

\ 
- I . 

EPA Reviewer Robyn I. Rose, Entomologist t.,;,(-· h \ { ~:-·1--(_ 

Reviewed by Eric B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN .~7N ,O 

srUDYTYPE 

MRIDNO: 

TEST MATERIAL: 

STUDY NO: 

SPONSOR: 

TE:s· ING FACILITY: 

TITI.E OF REPORT: 

AUTHOR: 

STl D\' COMPLETED: 

CONFIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CL •\SSIFICA TJON: 
----·--------·-----

TEST METHOD 

Product Performance:, OPPTS 810.3300 

45359007 

l 63b0-23 {D) Aerosol 

0400-059-0077 (D) 

Avon Products, Inc., Avon Place, Suffern, NY 1090 I 

Insect Control & Research, Inc., 1330 Dillon Heights 
Ave .. Baltimore. MD 21228 

Evaluation of the Efficacy of a Personal Repellent 
Against Mosquitoes 

Niketas C Spero 

November 9, 2000 

None 

Conducted in accordance with requirements of 40 CFR 
Patt I hO 

Acceptable 
----

An eig:ht-hom field test using IO volunteers was conducted in Butterfield Island, Maine to 
detem1inc the etricacy of 16360-23 (0) Aerosol to repel mosquitoes. The predominant species 
collected during the test was Aedes intrudens. Areas of exposed skin (250 cm' each) on one arm 
and one leg or c:ich subject were treated with 0.46 m L of the test material (1. 7 mg/cm2), making a 
total of 20 lest s tcs. The test material was applied via a needle less syringe and spread evenly 
over the area IVli h a gloved fingertip. An equal area of untreated skin on one leg of two additional 
control subjects wa>· exposed for five minutes a\ thirty-minute intervals. Additionally, one of the 
controls received a whole-body mosquito landing count (time not specified) at study start and 
hourly thereafter Subjects with treated limbs were removed from the test after breakdown of the 
repellern. Breakdown was based on the first confirmed bite test and was defined as two 
mosquito bite, n,xurTing within a thirty-minute period. 
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• • 
RESULTS SU!vl'v!ARY 

There was nu b:-cakdown on 19 of the 20 test sites (Table I). Breakdown time on the remaining 
site was 7 hour-; and 20 minutes. The control whole-body mosquito counts ranged from 25 to 77 
landings/minute, during the test. Control legs received 5 to 63 Jandings/5 minute exposure. 

i ' 
TABLE l. Mosquito biting times 

~ubject'.lin:1h Breakdown time (2 bites within 30 

I 
Time of first bite 

minutes) 

I /anrn >8 hr >8 hr 
'----·------·----· -· 

2/arni >8 hr >8 hr 
~------·--·--· . 

3/arni >8 hr >8 hr ~---------~-. . 

4/arm >8 hr >8 hr 
'--------··"- .. 

5/an11 >8 hr >8 hr 
'-------·----· .. 

61arrn >8 hr >8 hr 
'-----·-··•w·- . . 

7/arm >8 hr >8 hr 
---·--·- .. 

8/arrn >8 hr >8 hr 
---·•" ------

9/ann >8 hr >8 hr 
·--·--· 

10/arrn >8 hr >8 hr ___ .,_ -
Avg/arm >8 hr >8hr 

·--··· 
1/Jcg >8 hr >8 hr 

------ -
1/lcg >8 hr >8 hr 

------ -----
J!leg >8 hr >8 hr 

----····-· . 

4/lcg >8 hr >8 hr 
---·-·-· .. 

5/1eg >8 hr >8 hr 
---····--· . 

6/leg >8 hr >8 hr 
----·· ···- .. 

7/leg >8 hr >8hr 
------ - .. 

8/lc.c: >8 hr >~: hr 
---·-•"" -· -

9/leg >8 hr >8 hr 
---····--· -

I 0/le,, 7 hr 2(1 min 1 hr 34 min 
·----·- -

Avg/11.:g 7 hr 5S min 7 hr 20 min 

LAvcra);C 
-

I 7 hr .59 min 7hr31 min -

45 
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• • 
STUDY AUTIIOR'S CONCLUSIONS 

The study au,th,,r concluded that 16320-23 (D) provided excellent protection (8 hours) from 
mosqmto bites., providing an average protection time of"7 hours and 58 minutes .. 

REVIEWER'S( ONCLUSlONS 

This test was rnnducted with 16360-23 (0 I Aerosol which has the identical formulation to Skin
So-Soft Bug G,wrc. Plus lR3535C® Expedition Insect Repellent - Aerosol Spray, The study author 
based the durat•nr1 ofrepellency on the first confirmed bite test. Duration ofrepellency should be 
based on time 1 :i firnt bite or a 95% reduction in bites. The data shows that the mean time to first 
bite was >8 hours for arms and >7 hrs 20 min for legs. A >95% reduction in bites was achieved 
for the 8 hours :, f repellency listed on the product label. This exceeds the minimum protection 
time of3 hours specified by OPPTS 810.3300. 

The results of this study indicate that the test material at the dosage tested is effective in repelling 
mosq11itocs from lmman skin for the specified period. The product label submitted for Skin-So
Soft Bug Guard Plus IR3535® Expedition Insect Repellent·· Aerosol Spray claims an eight hour 
repellcncy aga111s1 mosquitoes and is acceptable. 

46 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142809 - Page 58 of 72 

• • DATA EVALUATION RECORD 

BETA ALANIJ\E, ."lf-ACETYL-N-BUTYL-, ETHYL ESTER 

STUDY TYPE: Product Performance, OPPTS 810.3300 

Primary Rev1,:wcr: 
Eric B. Lewi.s. l\!S. 

Secondary R,,vi,:wcrs: 

MRID 45359007 

l'repared for 

Biopesticidcs and Pollution Prevention Division 
Office ol Pesticide Programs 

U.S. Environmental Protection Agency 
1921 Jefferson Davis Highway 

Arlington. VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Life Sciences Di vision 

Oak Ridge National Laboratory 
Oak Ridge. Th 3 7830 

Task Order No. 94 

~g;(~ 
Signature: ____________ _ 

Date: APR (1 2 2002 

Dennis M. Oprc-ko. Ph.D. 
. · ......... · ... . 

Signature '.---AttP'laR•--t>f)-r,' ..,,.,. l"'jO"'].---
D ate: -----· 

Robert II. Ro~;s. \J.S., Group Leader Signature: (.~~o~wo~ 

Quality Assurun,:·c:: 
Lee Ann Wi],on._\1.A. 

Date ~ :.1: /4 _ /M--y;:----__ 
Signatunf T ~-
Date: \. / ~FP 1 

·· '?Oil,: 

Disclaimer 

This review may l1cwe been altered subsequent to the contractor's signatures above. 

--------
Oak Ridge National LJ.boratory, managed by UT-Battclle, LLC, for the U.S. Department of Energy under contract 
number DE-ACOS-11111 )R22725 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142809 - Page 59 of 72 

• • 
DATA EVALUATION RECORD 

I"', I'\ 

EPA Rcviewv Robyn l. Rose, Entomologist [" . · .-/' , ·"./ .. i'f_ 

Reviewed by !'ric B. Lewis and Patricia H. Reno of Oak Ridge National Laboratmy, Oak 
Ridge, TN l; ;; 10 

________ ., ________ _ 
STUDY TYPE: 

MR1DNO: 

E\ST MATERIAL: 

STUDY NO 

SPONSOR 

TESTING FACILITY 

rn [E OF REPORT: 

AUTHOR: 

ST\iD 'i COMPLETED: 

CO\ FIDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

t 'LASS I FICA TION: 

Product Performance. OPPTS 810.3300 

453S9006 

16360-23 (D) Aerosol 

0400-059-0078 (D) 

Avon Products, lnc., Avon Place, Suffern, NY 10901 

Insect Control & Research, Inc., 1330 Dillion Hieghts 
Ave, Baltimore, MD 

Evaluation of the Efficacy of a Personal Repellent 
Against Mosquitoes 

Niketas C. Spero 

January 30, 200 I 

None 

Conducted in accordance with requirements of 40 CFR 
Pa11 160, except subpart 160. l 30(e) 

Acceptable 

An eight-hour fa:ld test using 10 volunteers was conducted in Arkansas to determine the efficacy 
of 16360-23 ( D/ Aerosol to repel mosquitoes (primarily Anopheles quadrimacu/atus and 
Psorophora cohmbiae). Areas of exposed skin (250 cm2 each) on one arm and one leg of each 
subject were rre,1ted with 0.46 mL of the test material ( 1.7 mg/cm2

), making a total of20 test 
sites. The test material was applied via a needleless syringe and spread evenly over the area with 
a gloved fingcrti:). An equal area of untreated skin on one leg of two additional control subjects 
was e,posed for fiv-:: minutes at thirty-minute intervals until the late stages of the test, during 
which exposure war; continuous. Additionally, one of the controls received a whole-body 
mosquito landin,; count (time not specified) at study start and hourly thereafter. Previous 
monitoring had dctem1ined that the mosquitoes were only active for about one hour, with landing 
rates of 1 to l I I per minute during that period. Therefore, to determine repellency up to eight 
hours after appl1;:ation, the test material was applied seven hours prior to the expected activity 
period. Subjects ,,_ith treated limbs were removed from the test after breakdown of the repellent. 
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• • Breakdown was based on the first confinned bite test and was defined as two mosquito bites 
occurring witlw1 a thirty-minute period. 

RESULTS SUfv1\il_ARY: 

There was no breakdown on 15 of the 20 test sites, with 9 of those 15 receiving no bites at all 
(Table I). For the remaining 5 sites, breakdown time ranged from 6 hours and 46 minutes to 7 
hours and 40 rn inul:es, but no protection was claimed for two of those sites since breakdown 
occurred prior IJ the period of high mosquito activity. The whole-body control received 0 
landings durin5. the first 7 hours of the test. followed by 21 landings at 8 hours. Control legs 
(combined) had comparable activity, with only I landing until 7 hours and 30 minutes, when 18 
landings/five n inutes occurred, followed by 50 landings/live minutes at 8 hours. 

L_: TABLE 1. Mosquito biting times 

C bjertllimb Breakdown time 

I 
Time of first bite 

(2 bites within 30 minutes) 

I 'arm >8 hr >8 hr 
-·--· 
2,,.arrn >8 hr >8 hr 

--· -· 
3 .. ·arm 7 hr 40 min 7hr40min 
----· -
4, ]ITTl >8 hr >8 hr 

II---·----· 
5:ctnn 7 hr 23 min 7 hr 23 min 

II---·-------- -
6.' . .trm >8 hr 7 hr 23 min 

11---·-----· -· 
7. .inn >8 hr 7 hr 27 min 

----
8 ..... :nn >8 hr 7 hr :52 min 

--·-
9, .. •rm >8 hr >8 hr 

---· -
iU,Mm >8 hr >8 hr 

---· -
~\ \'tciann 

•' 7 hr 54 min 7 hr 47 min 
-·-· -

\ 'kn 
" 

7 hr 13 min 7 hr 13 min 
--·-·-·-· -

2'1c5 >8 hr >8 hr 
---·-·-· 

3:JL:.s (i hr 46 min 6 hr 46 min 
-----·-· -

4 le·-• ·" >8 hr >8 hr 
---·--· 

5 'leg >8 hr 7 hr 24 min 
-----· -· 

(). leg >8 hr 7 hr 56 min 
·--·---· -- l'g >8 hr >8hr 
-------· -

8. (' (1 ··::, >8 hr 7 hr 18 min 
--·--· -
9/ ;:.·g 7 hr 34 min 7 hr 34 min 

------· -
10.kg >8 hr >8 hr 

---·-·-· -

L Avg 

:\v~/kg 7 hr 44 min 7 hr 37 min 

'; ,m;1 & lei!, I 7 hr 49 min I 7 hr 42 min 

48 
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• • STUDY AUTHOR'S CONCLUSlONS: 

The study auth,,r concluded that 16320-23 (D) provided complete protection (8 hours) from 
mosquito biks k>r 15 of the 20 test sites, provided 7 hours and 23 minutes to 7 hours and 40 
minutes of protection for 3 of20 sites, and no protection for two sites. It was noted that the test 
subjects persp,rcd \Jrofusely during the entire test period due to extreme temperature (83-96°F) 
and humidity ('.i.'i-76%). As a result, some of the repellent may have washed from the subjects' 
skin, contributing to the breakdowns seen in this study. 

REVIEWER 'SC'ONCLUSIONS: 

This test was C(]Jlducted with 16360-23 (DI Aerosol which has the identical formulation to Skin
So-Soft Bug G11ard Plus IR3535Q~ Expedition Insect Repellent - Aerosol Spray. The study author 
based the du rat c>n ofrepellency on the first confirmed bite lest. Duration ofrepellency should be 
based on time I.> first bite or a 95% reduction in bites. The data shows that the mean time to first 
bite was 7 hr 4;· min for arms and >7 hrs 37 min for legs. Since biting pressure was zero until 
7.5 to 8 hours p,:,st treatment, a >95% reduction in bites could not be determined. 

The product labil submitted with MRID 45359006 claims an eight hour repellency against 
mosquitoes. Ali hough the average time to first bite reported in Table I was slightly less than 8 
hours,, it can be .tss:1med that an average time to first bite was at least 8 eight post application 
since five treated arms and four treated legs provided >8 hours of protection from mosquito bites. 
The results of this study indicate that the test material at the dosage tested is effective in repelling 
mosquitoes Crom r1Uman skin for the specified period. The product label submitted for Skin-So
Soft Bug Guard f'lus !R3535(R: Expedition Insect Repellent·· Aerosol Spray claims an eight hour 
repellency agai11!:t mosquitoes and is acceptable. 
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• • DATA EVALUATION RECORD 

BETA ALANINE, N-ACETYL-N-BUTYL-, ETHYL ESTER 

STUDY TYPE: Product Performanc,,, OPPTS 810.3300 

MRID 45359006 

l'repared for 

Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 

U.S. Environmental Protcctio.:t Agency 
1921 Jefferson Davis Highway 

Arlmg:1011. VA 22202 

l'repared by 

Toxicology and llazard Assessment Group 
Life Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge. IN 37830 

Task Ordc:r No. 94 

Primai-y Rcviev,,:r 
Eric B. Lcwis,,2·1.S. 

~.gx~ 
Signature: ___ _,,.,.,..,._,. __ ...,.,.,_ __ 
Date: APR u .: .. . ,<.:2 

Secondary Rev1,:wers: 
Dennis M. Op[.l,'.c;ko, Ph.D. 

Robert I I. Ross. tv1.S., Group Leader 

Quality Assuranc:e: 
Lee Ann Wilson,_MA 

Disclaimer 

:, ,. 

Signa~· 
,:<"" 

~-_;""· .·--~<. .,,,-; ,:p 

Date: 

Signature: ~~ ,. ~.
1 

\~..l,( 
Date: · t .... 1:cl02 _ 

Sig.nature~· ' ~ 
Date: I 

r : r· 

This review mav have been altered subsequent to the contractor's signatures above. 

Oak Ridge National I ,aboratory, managed by UT-Batte lie, LLC, for the U.S. Department of Energy under contract 
number DE-AOJ,.( ,)OR22725 
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• • DATA EVALUATION RECORD 

EPA Rcvicwe . Robyn I. Rose, Entomologist 

Reviewed hy l.ric B. Lewis and Patricia l-1. Reno of Oak Ridge National Laboratory, Oak 
Ridge .. T:'/ J 7f:Vl 

-------·--·-----------------------
STUDY TYPE: 

MRIDNO: 

n:xr MATERIAL: 

STUDY NO: 

SPONSOR: 

TFS !N,J FACILITY: 

I ITI E OF REPORT: 

AUTHOR: 

STl. [)',' COMPLETED: 

C ONFrDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

ClASSlFICA TION: 
----·--·-·-·-----

TEST METH Oil 

Product Perfomrnnc,c:, OPPTS 810.3300 

45359009 

16360-23 (D) Aerosol 

0400-059-0079 (D) 

Avon Products, Inc .. Avon Place, Suffern, NY I 090 I 

Insect Control & Research, [nc., 1330 Dillon Heights 
Ave, Baltimore, MD 21228 

Evaluation of the Efficacy of a Personal Repellent 
Against Biting Midges 

Nikctas C Spero 

.January 3 I. 2000 

None 

Conducted in accordance with requirements of 40 CFR 
Part 160, except subpart 160.130( c) 

Acceptable for a claim of4 hours ofrepellency 

Three field tests were conducted in Pine Island, Florida to determine the efficacy of 16360-23 
(D) Aerosol 10 repel biting midges (primarily Culicoides fi,rens and C. barbosai). Eight-hour 
tests were conducted on each of three consecutive days, using ten volunteers each day. Day I 
testing was conducted at Heliopad on Pinc Island, FL and Days 2 and 3 occurred at Conifer Lake, 
Pine Island, Fl .. 

A 250 cm2 area :if exposed skin on one arm of each subject was treated with 0.46 mL of the test 
material (1.7 m,,lcm2

), applied via a needleless syringe and spread evenly over the area with a 
gloved fingertip An equal area of untreated skin on one arn1 of two additional control subjects 
was exposed for live minutes at thirty-minute intervals until the midge landing rate had peaked, 
after which exp"sure was continuous. Previous monitoring had determined that peak midge 
activity was I ,rn tcd to an approximate two-hour window. Therefore, to determine repellency 
eight hours :die, application, the test material was applied at least six hours prior to expected 
peak midge ac:ti-, ,ty. Subjects with treated arms were removed from the test after breakdown of 
the repellent. B:-cakdown was based on the first confirmed bite test and was defined as two 
midge bites ,,,,cu,ring within a thirty--rninutc period. 

5(1 
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• • RESULTS SU VlMARY 

ln all three 1,~sl-,. control subjects experienced at least one landing/minute during the last hour of 
testing which 1:; adequate biting pressure to conduct this test. On Day l, breakdown occurred on 
I of the JO I.est subjects after 7 hours and 40 minutes; all other subjects were protected for the 
duration of the :est. On Day 2, breakdown times ranged from 1 hour and 20 minutes to >8 hours, 
with an average cif 6 hours and O minutes. On Day 3, breakdown times ranged from I hour and 0 
minutes to ·8 lwurs, with an average of :I hours and IO minutes. 

r---' rs 
L ____ '.. 

--
TABLE L Midge biting times 

-

I I 
ubject Breakdown time Time of first bite 

(2 bites within 30 minutes) 

Day 1 
-----·-· 

>8 hr >8 hr 
··-·-·-· -

' >8 hr >8 hr 
----·-· 

' >8 hr >8 hr 
·--·---· 

-, >8 hr >8 hr 
11---·-----·-· -

7 hr40 min 7 hr40 min 
--·· -

(' >8hr >8hr 
·---··· -

>8 hr >8hr 
------ -

>8 hr >8 hr 
----·- --

' >8 hr >8 hr 
---··---· 

I I >8 hr 6 hr 8 min 
·-·---· --
Mean 7 hr 58 min 7 hr 49 min 
--··--· --

Day 2 
---····--· -

j 7 hr 34 min 7 hr 34 min 
----·- -

' I hr 20 min I hr 20 min .. 
--··-·--· -

' I hr 37 min lhr37min 
---·-· -

,) >8 hr >8 hr 
---·-· 

7 hr 48 min 1 hr37 min 
---·--· 

{, >8 hr I hr 37 min __ ,.. -
>8 hr >8 hr 

-··--·--· -
~ >8 hr >8 hr 

-------· ,, >8 hr l hr 35 min 
--· --

j,. I hr 39 min I hr 39 min 
--· -
!\,lc,Jll 6 hr O min 4 hr6 min 
--·-·- - --
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.. 

: 
----· ., 
···-· 
' ) 

---· 
,1 
,_ ___ , 
;; 
----·-· 

) 

·----· ., 
·-
,: 
-----· 
I 

---· 
1:.1 
·--· 

M, 
Ii==== 

:-an 

• 

Mean of D, iys 1,2&3 
' 

I 
STUDY Al(D:OR'S CONCLUSIONS 

• Day 3 
-

I hr 28 min 1 hr 28 min 

I hr 3 I mm 1 hr 31 min 
-

I hrO min lhrOmin 
-

3 hr 9 min 3 hr 9 min 
-

I hr 59 min 1 hr 59 min 

3 hr 16 min 3 hr 16 min 

'.'. hr 10 min 2hr10min 
-

>8 hr >8 hr 
-----· 

>8 hr 1 hr 34 min 
-

I hr 9 min 1 hr 9 min 
-----

3 hr 10 min 2 hr 32 min 

5 hr 42 min I 4hr44min 

The study authur concluded that 16320-23 (D) provided complete protection from midge bites 
for 9 of IO subj ,:ct, on Day I, when midge population densities were light. It provided average 
breakdown time, .. of6 hours and O minutes and 3 hours and 10 minutes on Days 2 and 3, 
respectively, wl1cn midge population densities were much higher. Individual protection times 
were variable o I Days 2 and 3, ranging from \ hour and O minutes to >8 hours. 

REVIEWER'S CONCLUSIONS 

I 

OPPTS 81 (J:\3(111 slates that a product may be registered for repelling biting flies (including 
midges) ifit nn,v1des l to 3 hours of protection. The results of this study indicate that the test 
material at the cosage tested is effective in repelling biting midges from human skin for over 3 
hours. The rcco nmended landing rate of one bite/landing per 5 minute exposure was exceeded 
during the ti1:1e of peak midge activity for each test, which occurred when the test material would 
likely be leas! c kciive. The overall landing rate was therefore judged acceptable. 

This test was comluctcd with 16360-23 (D) Aerosol which has the identical fom1ulation to Skin
So-Soft Bug (juard Plus 1R3535@ Expedition Insect Repellent - Aerosol Spray. The product 
label submitted with MRID 4535<J009 claims a six hour repcllency against biting midges. 
However, thrs s1 cJdy did not demonstrate six hours ofrepellency of biting midges. The study 
author based lhc duration ofrepellency on the first confinned bite test. Duration ofrcpellency 
should be based on time to first bite or a 95'¼, reduction in bites. The overall mean time to first 
bite occurred aporoximate\y 4 hr 44 min after application oi'the test material. However, the 
mean time tu fire, bite was< 4 hours after exposure 111 half of the subjects tested. 

It can be cotKlueccd from this study that 16360-23 (D) Aerosol will provide an average of four 
hours ofprotccl!on from biting midges. Therefore the label should recommend reapplication of 
Skin-So-Sot1 BL~ Guard Plus IR3535@ Expedition Insect Repellent - Aerosol Spray every four 
hours for protcci iun against biting midges .. Since sand flies and no-seeums arc considered 
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• • synonymous cornmon names to biting midges, it is also ac;:cptable to claim four hours of 
repellcncy aga111st these insects. 
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Pt~GE 01 

• • 
DATA EVALUATIO"I RECORD 

BETA ALANlNE, N-ACETYL-N-BUTYL-, ETHYL ESTER 

STUDY TYPE.: Product Performance, OPPTS 810.3300 

MR1D 453590051 

Primary RE:v1s:wer: 
Eric B Leyns_M.S. 

Secondary Reviewers: 

Prepared for 

Biopesticides and Pollution Prevention Division 
Office of Pesticide Programs 

U.S. Environmental Protection Agency 
1921 Jefferson Davis Highway 

Arlington, VA 22202 

Prepared by 

Toxicology and Hazard Assessment Group 
Li.fe Sciences Division 

Oak Ridge National Laboratory 
Oak Ridge, TN 37830 

Task Order No. 94 

~~sx~ 
Signature: ___ .,....,..,...-,-..,,.....,,.=---
Date: OCT 3 0 2002 

Dennis M.Ql'[esko, Ph.D. Signature: ~ J/'J,.,. _ _,11,( d.t'---~ 
Date: IC T 3 0 200; 

Quality Assumnc-::: 
Lee Ann \l{ils!m,_M.A. 

Signature:~ ~- ~ 
'.)ate: 0 C l 3 0 2002 

Signature:~4 • W~-
Date: O C • 9 5 ~~ !? 

Disclaimer 

This review may have been altered subsequent to the contractor's signatures above. 
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• • DATA EVALUATION RECORD 

. , 
EPA Reviewer· Rohyn I. Rose, Entomologist ~-. · · ··; 

Reviewed by l'nc B. Lewis and Patricia H. Reno of Oak Ridge National Laboratory, Oak 
Ridge, TN 1 :' ·UO 

-----·--··--·-----
STUDY TYPE: 

MRID NO: 

Ti'ST MATERIAL 

STUDY NO 

SPONSOR 

TESTING FACILITY 

!Tl r I~ OF REPORT: 

AUTHOR: 

STUD'{ COMPLETED: 

C'O'.\lfDENTIALITY 
CLAIMS: 

GOOD LABORATORY 
PRACTICE 

CLASSIFICATION: 

TEST METHOI) 

Product Performance. OPPTS 810.3300 

45476001 

Insect Repellent Aerosol Spray, Formula No. 16360-23 

AV0002c 

Avon Products, Inc., Avon Place, Suffern, NY 10901 

Bcnmn Research, 208 Burnt House Rd, Carlisle, PA 
17013 

Repcllcncy of Avon Insect Repellent Aerosol Spray 
Against Nymphal L,:,,des scapularis Ticks 

Gray L. Bcnzon, Ph.D 

December 15, :woo 

None, 
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Laboratory tests were conducted to detem1ine the efficacy of Avon Insect Repel1ent Aerosol 
Spray Formul.a No. 16360-23 to repel the movement of nyn1phal deer ticks (Ixodes scapularis) 
onto human sk111. A 25 cm2 area of skin on the medial foream1of10 volunteers was treated with 
42.5 mg of tile t,:st material ( 1. 7 mg/cm'). Just prior lo treatment, the test material was sprayed 
into a containec applied using a variable pipette. and evenly spread across the test area. A similar 
area of untreated skm served as a control. The ticks were placed in test plates fabricated from 
polystyrene l'ctn dish lids with a 2.54-cm diameter hole in the center of the lid. A removable 
patch of papc, t, '" el was used to prevent ticks from escaping through the hole between 
challenges. 

At 60-minutc· inl·crvals over 8 hours (two suhjects were tested every 30 minutes for the first four 
hours and every 1,0 minutes thereafter) the treated and control areas were each challenged by 
placing a test pl. tc containing 10±2 licks onto the skin for 60 seconds, and the nuimber of tick 
contacts was del,rmined. A contact was counted if the tick moved from the test plate completely 
onto the skin ,:xpuscd through the hole in the center of the test plate and remained there for at 
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• • least five seconds. Ticks that remained on the skin for at least five seconds but exhibited certain 
retreat behaviurs, e.g., rapid movement with multiple direction changes and immediate exit upon 
re-contacting nc plate, were not counted as contacts. At the end of the 60-second challenge, the 
plate was re,rn ,. cd from the skin and any ticks remaining on the skin were returned to the test 
plate 

RESULTS S_U\1!VIARY 

According to tlic study author, the test material provided I 00% repellency during all intervals in 
eight of ten :;ubjecls (Table l ). In the remaining two subjects, a few tick contacts occurred during 
hours live through eight. The mean repellency was over 95% at all times. Ticks crawled without 
hesitat1on onto the untreated skin of all subjects. 

Subject 

2 
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7 

ll 

CPcn 

~6. 

41. 

1tml 
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.6 

9 10. 
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Table 1. 

a 
I 

100 

100 

100 

100 

100 

I 00 

100 

100 

100 

100 

100 

-
Percent repellency of F'o1rmula 16360-23 

Hours Post-Treatment 
------ -· 

2 3 4 5 6 7 8 

100 100 100 100 100 100 100 
-- ---- -

100 100 100 JOO 100 100 100 
-

100 100 100 100 100 100 100 

100 1110 10(1 JOO 100 I 00 100 
-- ---- -· 

100 100 10(1 JOO 100 I Oil 100 
--

100 I 00 100 87.8 87.8 87.8 87.8 

100 \])I) 100 JOO 100 100 100 

100 100 100 90.\ 100 80.1 90.\ 

100 100 100 100 100 100 \Oil 

100 100 100 JOO 100 100 100 
--

100 JOO 100 97.8 98.8 96.8 97.8 
1,---M-'~---

Control Contc1L :_ f"' .rlcntage (CPrnmrnil for each sub_1ecl - sum of ttcks on control skm -. sum oft1cks exposed to con1rol 
skin x ! 01) 

(~,o Repc\\ency h11· v.11) post-treatment interval -, 100 - (sum of-contacts on treated skm sum of ticks exposed to treated 
skm X I n,000) C!\ ... 1,trol 

STUDY AUTHOR S CONCLUSIONS 

The study author concluded that for 80% of the subjects, Formula 16360-23 applied at a rate of 
1.7 mg/cm' was I 00% effective in preventing the movement of deer ticks onto treated skin for at 
least eight hour, post-treatment. 

REVIEWER'S <'ONCLUSIONS 

This test was co tducted with 16360-23 (D) Aerosol which has the identical fom1ulation to Skin
So-Soft Bug (iLurd Plus IR3535® Expedition Insect Repelk,nt - Aerosol Spray. The results of 
the study indicati: that the test material at the dosage tested is effective in repelling ticks from 
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• • human skin 101 a minimum of four hours, and in most subjects for eight hours. This exceeds the 
minimum acceotable protection time of one hour specified in OPPTS 810.3300. The product 
label submittec for Insect Repellent Aerosol Spray Formula No. 16360-23 claims an eight-hour 
rcpellency for deer ticks. This test resulted in a >95'% repel I ency of deer ticks for eight hours. 
Therefore, it is dcceptable to state an eight-hour duration of repellency on the Skin-So-Soft Bug 
Guard Plus lR.0 535® Expedition Insect Repellent - Aerosol Spray label. 
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